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D0. — ce a7 r 19 lbs. per ton of iron produced, including croppings. The next ex- | (ubcs, preferably heated on the outside. Under the second part of the invention 
. Original Coryespondence, pacha 1 to which wechall refer were a Pa Ms ee of Messrs. the spent pyrites is maintained atasuttable temperature—say, from ri v0 to 9009 
——»——— Colvill ate id . ‘ ; Fahr,—in the above or any conventent vessel. In acurrent of chlorine or bydro- 
0 ry ce and Gray, Coatbridge, who weighed the materials during a | chloric acid gas, or vapour, passed through, over, or amongst the mass. 
ANIES, PATENT FURNACES IN SCOTLAND. —? work of the gas furnace and two common furnaces, the re- 
: ‘ : sults being as follows :— Chargrs of Finished fron Puddled 
Price, ile the great ironmasters of Philadelphia, U.S., and Stafford- ” diled b 
00.. Sain hile t! adhe 39 pudiled bars. and croppings. bars. THE MINES INSPECTION AMENDMENT ACT—No. IV. 
* : , are investigating the merits of Danks’s patent rotary-furnace, | Common furnace, each..Tons 58 2 014...... GB 5 O14 .sccce 1 1 8% 
He . Scotch jronmasters are still conducting experiments with other | 4s furnace, each ......+... 5510 214...... B010 B36 vecces a we TO THE EDITOR OF THE MINING JOURNAL. 
3 a naces, more or less generally known, that have been before the Baving por ton of {ron ..ee..s.cceccesseeseeees . 0 0 8 8|., 5I8,—The IHfome Secretary has lost little time in introducing his 
oo. ar id for a ‘onger period, Among these we may specially mention | ¢.4)_ og fornaces, ach ...c.ccoees- TODS 9517 0 © .o.perton 0 9 298 Mines inspection Amendment Bill, read the first time ou the 12th, 
00. 7 Howatson furnace, the Swedish Bas furnace, and the Gorman Gas furnace, CaCl ...ccccesececeeees 7 0 O vececeeseee 0 4 225| 90d he will, I trust, lose none in getting it passed into law; for 
° 0.6 hag restoring gas furnace, Siemens’sregenerative furnaces are not ———— | though far from doing all that might be done and ought to be done 
0 : » She gotten, but their distinctive merits and peculiarities are so well Thee Saving per tom ....ccreeerersenserseeeees seseeeee O 4 3 261 for the protection of pitmen in their hazardous employment, it con- 
00. i i jerstood that it would be the height of superfluity to refer to them Estimating the above yields iu finished iron, without cropping, | tains many valuable provisions, and others will, I hope, be intro- 
D0. | ¢, further than to remark, en passant, that they have recently been | and allowing 5 tons charged to finish 4 tons, we have the following | duced during the progress of the measure through Parliament. 
; eee 3 H ppted on ved ety Borigchen ig > re ae he gee ers ~ a - ree The Bill is not confined, as the present Act is, to coal mines and 
0. yest establishment of its kind in Scotland, while the Parkhea ACO sieves 24/ iron mines in the coal measures, but applies also to stratified iron 
0. TE ze, situated about two miles from Glasgow, has also resolved upon Gas LUrDAce .. sesseeeevene 1 6 121) mines, and to shale and fire-clay mines, It coutains provisions for 
) 0.4 A jrintroduction. ; In reference to the Gorman furnace, about which Saving on finished fron per ton .........ee0000+ . 0 1 0 8| the employment and education of young children similar to those of 
0 t iy s is known, sod Ps oe hadipy yaaa — The following statement of two weeks’ work of four of Gorman's the Factory Acts. Asa general rule, payment for coal got is to be 
Oe 2K ay ptly been — Aen . vy hy dee ae dag hi peed ete eg heat-restoring gas furnaces, at the works of Messrs. Gray and Wylie, | bY Weight, and by the imperial tou; when the change will be ex- 
+ 97 10 p, some eee may be vo rome ed. el pane as ~ Clifton Ironworks, Coatbridge—employing heating iron for rolling- ceptionally inconvenient or costly, the Secretary of State, on a 
i a: : ptly been ~ njecte Bs mga a Rae bd ic het oe r mills—will still further illustrate the results attainable by this fur- special report after enquiry, may allow exceptions, An existing Act, 
o.. al { h flying colours ; a a om? e largest Ironworks In the nelgh- | nace ;— SIXTREN INCH MERCHANT MILL. passed shortly after the disaster of the Borradon Mine, provides 
022 27 94 urhood of Coatbridge experiments are still being carried out, in ISTI—April 3—Day ehile ..cesesececececes.cvcees Yous 1512 2 0 that from every mine there shall be at least two shafts or modes of 
O67 der to test its claims to superiority over all other furnaces in the a. | Ree 11320 exit: the present Bill provides that this shall be a real and not an 
$e oe rket, h i <a. cee e eens eeeeeeeeeseceneseseoes 14138 B14 illusory precaution, Mr. Secretary Bruce noticed the common error 
00. ge Mr, Gorman’s heat-restoring gas furnace was first constructed at ” Pe er gi se eeereeaeecercesecercseenes fs BE of those who form their opinions of the dangers of miving from 
Oe 44 5 Govan Bar- Tron Works, in the year 1864, since which time it has oe ns secs Ricnehcheecedeencx STR ae what is most frequently reported—viz, that explosions are the acci- 
. 4 45 eived the patentee’s constant attention, In developing his patent, gy G—Day hilt oscerseseeeecsseccensceeeeeees 219 32 deuts most destructive of life. Iu one year indeed, 1806, 651 deaths 
“i 1% 1 r. Gormau’s great aim was to economise fuel by restoring part of ” ay _ Steen Renee ener eee eee ce anenee 6 : out of a total of 1484 were so caused, but the average proportion is 
Q.. 1% e heat which escapes in ordinary furnaces, In practice it was found » 7—Night shift .. 0 little more than one-fifth, having been in twenty years 4711 out of 
0.9 at the arrangements necessary for this purpose were also admirably » 8—Day shift.... 20,653 total deaths by coal mine accidents, or 236 per cent.; in 
a opted for consuming the volatile gases of coal, thereby increasing . 1870 they were 18°5 per cent. The average loss of 235 lives a year 
_ KT nomy and preventing smoke, As is well known, the coke, or solid First week..... seeeeeeeweneaseee cee mess from this cause, most of which are needlessly sacrificed by careless- 
ills rtof the coal, is completely burnt on the grate of the ordinary fur- Mage Bee eae seeeeee teeeeeeeees Tops Hh 2 “ ness or cupidity, is a disgrace to our country, which the present Bill, 
.- ~ ce,and thecombustion of the gaseous part of thecoal thus prevented. iL—Day ee ee eee unless amended, will partially, but only partially, remove. 
ae ~ it the heat-restoring gas furnace, however, the solid part of the coal s5r SUL SOMORUS BENE ab ovcthences coensscd dis vesen lili 12 It would, however, be unjust to deny that important amendments 
0.12 10 converted into carbonic oxide gas, which is combustible, and which » 12—Day shift.... + 1611 1 21 of the law are proposed in the Bill. It contains the important pro- 
0.012 10 ong with the coal is burnt with a further supply of air in the part ” 1a-pey ebats = Pr : : vision that for every mine there shall be a registered manager, and 
the furnace where the heat is wanted, Thegas furnace has been " - 13—Night shift 1116 221 that every manager not previously so employed shall undergo an 
ecessfully applied in re-heating for plate and bar mills, in puddling, »» 14—Day shife .. 1410 1 21 examination of a strictly practical character; those notexamined to 
welding serap, and for all shipbuilding purposes. So general has " 4, a “° oo 3 give proof of sobriety, ability, and general good conduct. The proof 
Dee was suse become in the neighbourhood of Glasgow that we find it used tt cha aalta ia cia wed that such duties have been properly performed ought to be evidence 
Oc. 204 14 br boiler-makers, bridge: builders, and rivet and nail makers, while Second week ......cccccsccccssccsece 15411 021 of ability to perform them, This certificate of competency the 
0..53 8 is also successfully applied by the Coatbridge Tin-Plate Company FW WHE dec edissciess Tons 153 4 0 7 manager may lose wholly, or for a time, if on enquiry by com- 
0.046 48 br enameling and annealing. ‘ Second week ....... sacseces 104 11 OS petent persons he be found to have neglected his duty, but the Bill 
re B Po The use of the Gorman furnace being so general it must, one would ae ihe ee pe pr ae ce nto 4 hag Pronk or cine bon ta 
B aus § » are : C 








































hink, have very conspicuous and definite advantages over the ordi- 
jary reverberatory furnace. The principle of action, to begin with, 
entirely different, It is heated by combustible gases, which may 
supplied from any suitable source, The gas used for illuminating 
pws, or the gases escaping from b!ast-furnaces, will answer the 
tpose admirably, It is not essential that the gas should be pro- 
uced in connection with the furnace, although hitherto it has been 
oduced in the apparatus attached from the ordinary coal or slack 
rocured in the neighbourhood of Glasgow. The gas producer occu- 
ies the same place as the grate-room in ordinary furnaces, the only 
ifference being that it is deeper, to allow at all times a thickness of 
ver 2 ft, of fuel on the grate-bars, This provision is necessary to 
prevent carbonic acid from rising among the combustible gases, -The 
proper working of the producer has hitherto been either little under- 
tood or greatly neglected, and hence o great impediment has been 
town in the way of the legitimate results which, under proper ma- 
agement, the furnace will unfailingly yield. The conditions laid 
lown by the patentee are—keep the bars clean, taking out clinkers, 
but no coke or charred coal that can be avoided ; fire often, and keep 
¢ fuel up level with the firing door, or higher, at all times, but do 
hot put too much on at a time. 


3, To transfer the heat from the waste products leaving the furnace 
“Ai9 tm oon entering the furnace for combustion, an apparatus called 
158 162 4 eat-restorer is employed, This instrument consists of two tubes, 
+ 9% 9% ¢ inlet of one tube adjoining the outlet of theother. The tubes are 
° ee = : both ends, and they are so constructed that if hot water be 
* we A one tube, and cold water in the other, the hot water will 
7 17 % out cold, and the cold water will leave the instrament heated 

; W4lth oy eealy to the temperature of water which was poured in hot. In 
235. 248 ont manner the restorer transfers the waste heat to the air for 
eK 6h caine “a The restorer is a chamber placed usually under the 
open at bet and into which is placed a number of fire-clay pipes, 

vides th = ends, Ateach end of the pipes a wall runs up, and di- 

em as amber into three compartments. The flame or waste heat 

impin . urnace passes downwards through the centre compartment, 

= & combustie on the outside of the tubes placed therein ; and the air for 
"83 ol ines to re entering the end space at the bottom, passes through the 
108.19 and re e other end, from which it rises to a higher series of tubes, 
19% 20% =e ey until it arrives at the topof thechamber. An upward 
: 9% r only th od thus meets a downward current of heated gases, with 
10614 107% air‘insid ickness of the fire-clay tube between them, the current of 
21 ® preventing the destruction of the tube by the high tempe- 


Tature outside, 


104 : 
Roda the construction and modus operandi of the Gorman 
results obtal e es and most important consideration relates to the 
Many ex ined in actual practice. As we have already indicated, 

M LF aie o nets have been and are now being carried out with the 

28% carried Pree lng its merits. Recently the Mossend Iron Company 

in the Lesher Series of trials in order to compare the waste of iron 

9 4. , e results restoring gas furnace with that of the ordinary furnace, 

ae 2 Pee int wrote eg as follows :—Seven heats were charged in succession 

54 tM ars, and ia furnace, No. 5. Theiron was in piles for large angle- 
% 1s ete Were © weight delivered was 211 ewts, 3 qrs. 7 Ibs., of which 
ae * Oqra,7 Tbe armed 190 ewts, 3 qrs., representing a loss of 21 cwts. 

; g, silver Waste of Semin yield was, therefore, 22 cwts, 2 qrs, 10 Ibs,, or a 

sock BP Was charged of ave 10 lbs, in producing a ton of angle-bars, There 

e of iron for the © some time, and of the same weight and qnality 


urnace, Deli same order, seven heats in succession into No. 7 gas 
Ibe: loss pee 212 cwts. 0 qrs. 7 Ibs, ; returned, 195 cwts. 2 qrs. 
Qt. 21 Ike Cwts. 2 qrs, 7 lbs.; the yield being, therefore, 21 cwts. 
Sogle-bar, hee & loss of 1 owt. 2 qre. 2l Ibs. in producing a ton of 
*, showing a saving in iron by the gas furnace of 3 qrs, 








making a total for 22 shifts from two furnaces, of, as near as may 


be, 14 tons per shift: — 
EIGHT INCH GUIDE MILL. 






1871—April 8—Night shift ......ccceeeeeeeee +s--Tons 10 9 814 
» 4—Day shift ......... Scccesccccccoccoheree 38 1 3 16 
oy 4— Night shift .....cccccesceeee Coeccccvece 13.7 8 0 
» 5—Day shift.......00 eeecccccccccoccs esooe 21 9 OF 
oo «= S— Night OIG .ccccccccccccccccccecsees ccs TOM OY 
» 6—Day shift...... Coccccce ees se seccocccce 1019 0 7 
po SHIRE CHILE 2. cc cs cccvccecccccecceccssce 1118 0 4 
o 7—Day shift .......006 POO EHREC eC erEaeece 1016 2 7 
» 7—Night shift ......... TTYTIT Tey eocsccce 1403 7 
pp SBIR GREG cvcccccecccccccccescsee sivecse SS 2 OR 

First week......cecee- eoccecccssccce 11715 1 7 

1871—April 10—Night shift ...... eeccsecectonscec TOM 19 2 6 7 
ge RERORIEE BUTE 0 5.06666. 0600 0060 d00ccccercee . 619 314 
ep PR CPRTNIEE UEIUD 0060 5000 60:000006000600 000060 m2 ey 
gg | NSD MY OhtPE... .orcccrccccceccs ebecucveeese 1115 1 0 
oe NBS IING ORG 60 cdaciccccces Co cescegecccee 10 7 321 
co RIE Shae cacccs ceciecesccasccescscces (8: i ma 
» 138—Night shift........ pars sases $6606 00860 1113 3 7 
po 14 — Day abrilt ..cccccccccccccecccccscccecs ee 12 8 321 
ee eR eee Sceseeeus 919 1 0 
» 16—Day sbift.... ceceesececens 1213 1 0 

Sceond week..........+. iimamitae= | F 
First week..... bbcccedeceancsgecss. 1 eee LAF TE 1 F 
Second Week oo.e ccecccccccces Gdseeus e-» 10918 8 7 


The total from the two furnaces for 20 shifts being 11 tons 7 cwts. 
2 qrs. 23 Ibs, per shift. 

It may be desirable to explain, in reference to the above statement, 
that the iron delivered for the— 


Sixteen inch mill om the night shift, April12, was .......- »-Tons 19 9 2 4 
The iron returned, including croppings ....ce-eeeeececeeerere coos 18 6 0 21 
Logs In heating ....ccscccssscccsccvecesee 1 3 211 

Finished trop cece... .cccccccvcccccces - 13883 7 

SOUIIUNED baa iccbscecccccuscaveectte ee 32 114 

The coal or triping used was........ SoeGr00e che bduheivesdhne veuee « 84800 
© that the puddle bar required to produce a ton of rolled irouis.. 021 1 4] 
be coal (triping) necessary to heat a ton Of iron ...cseceeeeeeese 8 8 127 
The finished iron from 16 inch mill was ........... Cecccccvececece 3°7 15 1 0 
Ditto ditto including croppings .............seeessees esecese 8B OO O 
Tron charged cold into the furnace *..........0. ec ceceeeeeeeeee .-- 895 0 0 0 
The finished iron per sbift averaged .......0.c0...000008 $04eesecs » 40006 
Ditto ditto including croppings ............scseeeees --- 169 0 0 
Tron charged cold, per SLI[t ...ceseeeees PTT TT TTT Te eeecccccecceces 18 0 0 0 


Of the various modifications of this furnace iutroduced by Mr. 
Gorman we cannot now speak, We may, however, remark that he 
has brought out a new form of puddling furnace, which is being suc- 
cessfully worked at the Clydesdale Ironworks, Holytown, and other 
places in the West of Scotland, He is also engaged at the present 
time in applying his principle to smelting, and to smiths’ and 
founders’ furnaces. 





IMPROVEMENTS IN TREATING METALLIC ORES.—The objects of 
the invention of Messrs, HARGREAVES and ROBINSON, of Widnes, 
are to completely oxidise or decompose sulphides and to utilise the 
greatest possible quantity of sulphur contained in metallic ores, and 
to convert the oxides and sulphides of certain of the metals con- 
talned in the sald ores, such as copper, zinc, tin, lead, silver, and gold, into 
chlorides, or to render them otherwise avaliable by the action thereupon of 
chlorine or bydrochloric acid gases at elevated temperatures. Pyrites is referrec 
to as the metallic ore to operated upon; otbers are suitable. Burut and 
spent pyrites are referred to under the second part ; other metallic oxides are 
suitable. Under the first part the pyrites is maintained at a high temperature 
in tall vertical or other retorts or burners until the whole of the sulphur ts 
oxidised. The pyrites is burnt in series or sets of retorts or burners, so arranged 
and connected that each retort or burner in its turn becomes the first, interme 
diate, and last of the series as regards the passage of the air and gases there 


management, If it have so arisen, the manager should be ceusured 
or puuished, if the suspicion be erroneous, he should be honourably 
acquitted ; but every case of even suspected neglect, involving loss 
of life, should be followed by a strict and impartial investigation. 

As before stated, less than a fourth of the lives lost are destroyed 
by explosions, half of the remainder, or, on the average, 395 a-year, 
being lost by falls of roof or of coal. The accidents by which more 
than onelife a day is thus lost, thuugh they canuot beentirely avoided, 
will be very considerably diminished in frequency,if the common- 
sense practice long followed in the better mauaged miues of Dur- 
ham, Northumberland and Scotland were rendered universal, as _is 
proposed in the Bill. Inthe North itis, and long has been, the come 
mon practice for the mine owners to take care that the workings are 
kept iu a proper state of stabilily. They employ meu to fix the 
props and sprags needed to support the roof and coal, aud though, 
like all all other Luman work, this is done imperfectly, it is done 
far less imperfectly than when done by the pitmen themselves, who 
are both less skilful and less careful than those specially employed 
for work requiring special skill and care. Moreover pitmen, who 
are paid for the coal they get but not for time otherwise oceupied, 
are apt to begrudge work for which they are not paid, even if needed 
for their ownsafety, They take good care, however, to complain if 
others employed to do what is needed for their safety neglect it, 
the effect being that the work is much better done and more strictly 
looked after, whereby accidents of this cluss, which are most de- 
structive of all, are materially diminished. This simple change of 
law, by compelling all coalowners to do what the most skilful and 
successful have-long done of their own accord, will certainly save 
many, not improbably 200, lives a-year, and perhaps a thousand 
broken limbs, and other serious though not fatal injuries. 

Next come restrictions upon the use, or rather the gross abuse, of 
gunpowder, Everybody acknowledges that no naked light should 
be used in the neighbourhood of explosive gas, and all safety-lamps 
should be locked so that they cannot be opened except where it is 
safe to open them, and yet the very same persons who punish, and 
justly punish, a pitman for smoking his pipein a fiery mine (thereby 
endangering the lives of others), will knowiugly permit blasting by 
powder in a similar miue, although such blasting is uot merely as 
dangerous as a lighted pipe, but far more dangerous, for it may not 
only ignite gas in its immediate neighbourhood, but cause it to be 
ignited at a distance by driving it against an imperfectly protected 
light. The Bill very properly provides that the use of gunpowder 
shall be limited to that u-ed in cartridges, aud prohibited entirely iu 
mines iu which safety-lamps are directed to be used, 

A general rule of the existing Act imposes upon the owner and 
manager the duty of having the mine inspected as to the efficiency 
vf its ventilation every day before the work begins, In well ma- 
naged mines this very important precaution is carefully observed, 
with the effect of nearly entirely avoiding in them those large ex- 
plosions by which many are killed at once, which rarely occur unless 
from the gradual accumulation of gas. It is proposed to add to this 
a direction that whenever danger becomes apparent the men shall 
be withdrawn from the mine; and it is further provided that they 
may from time to time, at their own cost, employ one or more of 
the pitmen, accompanied by anyone the owner shall appoint, to ex- 
amine the mive and satisfy themselves as to its safety. Mr. Secre- 
tary Bruce informs us that some owners pay men to perform this im- 
portant service, who are rewarded, instead of being blamed, if they 
detect any source of danger. Why should not all do so? 

The service is so important, and it would be of such advantage to 
the community at large that it shall be well and universally per- 





through. The retorts or burners consiat of vertical, circular, elliptical, or square 
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formed, that it is a pity that it should be left contingent upon the 
men being wise enough and prudent enough to be willing to pay for 
its performance, It signifies little who pays for it directly, for if the 
charge be made universal it will be an addition to the cost of the coal 
got, and be paid indirectly by the consumer, who will neither feel it 
or complain of it if he did, The cost of the precaution would be 
perfectly iusignificant compared with its value, Are human lives 
worth nothing? Any perceptible diminution in the 1033 lives a-year 
now lost in coal mines would well repay in mere money value many 
times the coat of so evidently valuable a precaution by which maby 
lives would be saved. 

The next. alteration of the law is the omission of the words “under 
ordinary circumstances” in the general rule directing that the work- 
ing places of all mines shall be so ventilated by the owner as to be 
safe, Those unfortunate words have sheltered many owners guilty 
of neglecting a precaution essential to the safety of hundreds from 
just responsibility, It is clear that the working places should always 
be safe while men are working in them, and that the owner should 
be responsible for keeping them safe, or if from any temporary cause 
the fire-damp shall collect faster than the ventilation can carry it 
off, or dilute it, the men should be withdrawn from danger. — It is not 
enough to enact that this shall be done, it mast be made the direct and 
immediate self-interest of the owners that it shall never be —- 

HILO, 


THE RATING OF COAL MINES. 


S1r,—I have seen and read with great pleasure many letters pub- 
lished in the Journal on this subject, and now Parliament is again 
at work I hope your subscribers will again do their best to invite its 
attention to our sad position, Our Assessment Committee is principal 
composed of dependent men, such as tenant farmers, publicans, shop- 
keepers, brickmakers, or agents, &c., and not men altogether inde- 

endent and out cf business, consequently there is a reason why the 
aw of valuing mines and rating them on their value according to 
law is not put into force, All that is wanted is a short Bill, stating 
that all mines shall be valued once a year (and not left to the optiou 
of the committee) by a competent mining man, and the rate made 
ov his valuation, leaving it in the power of persons, as now, to appeal, 
A bad feeling is growing up amongst us, which has been, Lam sorry 
to say, increasing in intensity, and will soon come to an outburst un- 
less our Government sets the matter at rest, Hithereto the greatest 
moderation and consideration have been shown by theratepayers, who 
have complained of a want of justice, but unless something is done 
a great and terrible outburst and resistance to the payment of rates 
at all will take place, I trusting to our Government seeing the im- 
portance of this little matter, INHABITANT, 

Stourbridge, Fvb. 14. 


THE RATING OF COAL MINES, 


Srr,—I seein the programe of our Government for this session a 
Bill is to be brought forward under the above head, and as we poor 
people in the Stourbridge Union have for years been subjected to un- 
just rating of mines, and not according to law, it is only natural for 
us to ask if the Bill now contemplated by the Government is intended 
t» bring about a better state of things than has prevailed, and does 
. prevail, in this Union, and no doubt elsewhere? We are told that 
the law is clear—that all property shall be rated on what it is worth 
to rent from year to year—i.c., on a valuation, or on the rent paid 
for it, as the Assessment Committee may resolve, as our farms and 
shops, &c., are. But what are we to do, when the Assessment Com- 
mittee chooses to enter into a bargain with the colliery owners to rate 
them at less than half the value of the mines to rent?) Our answer 
is that, until Assessment Committees are bound by law to employ a 
fit and competent person to value and rate the mines at least once a 
year we poor ratepayers may feel sure there is no hope for us. Our 
Assessment Committee are now rating our. mines on a scale which 
is considered less than half their value, This bargain between the 
Assessment Committee and coalowners was entered into some year 
or two ago, after a great public demonstration, which had the effect 
of reducing our rates from 1s, 8d. to 1s, By some this bargain is called 
the banditti bargain, by others unjust compromise, by others to skin 
the poor alive to make shoes for the rich bargain; and it is openly 
said that great distrust prevails, without hope for the future unless 
our Government make the law, as before stated, so clear that the 
Assessment Committee shall have no choice in bargain-making of 
the unsatisfactory character above referred to; but let it be their 
unalterable duties to have the mines valued once a year for rating 
(mines being more changable than other property), And let the rate 
be made on the declared value of such person, and let the valuation 
be for mines alone, and not bundled up with damaged land and other 
things, so as to render it unintelligible, 

It is also important that each colliery owner shall be bound by law 
to make a full return of all the coal he raises, and the selling price. 
We are now told that no one has a right to ask to see the return of 
a coalmaster as to the quantity of coal raised, &c.; if it be so it is 
unjust to us as free ratepayers, so long as all particulars on which I 
am rated are open to all, and the particularson which my next-door 
neighbour's rate is made to be kept @ perfect secret. Let the lease 
of all our rates be kept open, so that we may all be kept honest by 
the eye of the public being upon us; or let all be secret, and each 
man do as best he can, or will—* what is good for each is good for 
all.” Fair play is all that we ratepayers ask for. We have raised 
our long and loud cries during the last two years before the Govern- 
ment, and as yet we have had no help; and, we ask, shall this in- 
glorious, unrighteous state of things continue? God forbid, 

Pensnett, Feb, 13, : ah ae 4 


MINERAL INDUSTRY OF SILESIA, 


f1r,—After the last war with France a great many new companies 
have been formed in Breslau, principally with Silesian capital, and 
allof them, with the exception of one or two, are thriving. The trade 
has so increased that new railways have become a necessity, some 
are already commenced, others ouly yet projected ; the want of rail- 
way wagons, which at times has been very severely felt here, will 
also soon be remedied by the newly-established Breslau Railway 
Wagon Company, which already has delivered @ great number of 
wagons, Besides the railways, it is also intended to make the river 
navigation more available, for which purpose a river steam naviga- 
tion company is now being formed, which will be: able to carry the 
staple articles, as coal, iron, oil, spirits, &c., to. Stettiv, Berlin, &c. 
at very low rates, ; 

Amongst the new companies, besides the four banks, which al- 

though established only about six months ago, to-day are quoted as 
follows :—Breslauer Wechslerbank, 160; Breslauer Disconts Bank 

145}; Breslauer Maklerbank, 145; Breslauer Makler Vereinsbank, 
124§ ;—the principal and most promising enterprise, the Vereinigte 
Laura and Konigshutte, capital 6,000,000 thalers. The property 
consists principally of two colossal ironworks and coal and iron 
mines. The two ironworks are called Laurahutte and Konigshutte 

the first formerly the property of Count Henckel, of Donnersmarck, 
the latter until Jast year the property of the Government, but then 
bought also by the Count,Henckel, of Donnersmarck, who made the 
highest bid when the Government put it up for sale by auction 

These two works, with the coal and iron mines of Count Henckel, 
form now the property of the company; all the works of the com. 
pany are in excellent condition, and the output of the coals, as well 
as the production of pig and rolled iron, are on the increase. 

During the first half-year of the company’s existence, which dates 
from July 2, 1872, there have been produced—coal, 5,740,000 cewts.: pig- 
iron, 862,725 owts.; rails and sheets, 639,653 cwts, At present the 
output of the coal mines does not yet suffice for all requirements of 
the works, but in the course of a year there will not only be sufficient 
coal to satisfy the whole demand of the works, but also a consider- 
able quantity will remain for sale, as a coal field to which but little 
attention has hitherto been paid has now been discovered to be one 
of the richest fields in Silesia, 

The greater part of the pig-iron produced by the com is us 
by the puddling and rolling works of the oumnpeny. The ocaditions 
of sale have been very favourable for manufactured iron for the 
company, the quantity exceeded the maximum of every previous 
half-year, and still @ good many orders could not be accepted. The 
increased enquiries caused naturally a rise of prices, and at the pre- 


—_—— 


sent moment they are higher than they have been for 10 years, and 
there is every prospect that this state of affairs will continue, as the 
company has orders on its books which will give the works employ- 
meot for more than a year, and there is a certain prospect of large 
contracts with railway companies. Under these circumstances a 
good dividend will be paid early this year, but at the same time the 
board of directors has resolved to devote a Jarge part of the profits 
toa still further improvement of the works.and mines, The:shares, 
which were issued at par, are to-day quoted at 135. The price of 
iron is at preseat—bars, 122. to 127, 10s. per English ton ; best char- 
coal sheets, 217. ditto, at the works, Large coals best quality, about 
123.; nuts, about 93, per ton at the pit’s mouth. ; 
The affairs of the Silesian Zinc Company (capital issued 7,300,000 
thalers) have reached such dimensions that the board of directors 
has at last yielded to the wishes of the director-general, Mr. A. 
Schmoeder, under whose circumspect and energetic management the 
quantities of sheet zinc manufactuted have increased from about 
45,000 to above 270,000 cwts, per annum, and the price of the shares 
from about 40 to 103 to-day, To separate the commercial from the 
technical direction, Mr. 8, retains the commercial department, and 
the technical direction passes into the hands of a Royal Counsellor 
of Mines of great experience. The company which last year paid a 
dividend of 8 per cent., will this year probably only pay 6 per cent., 
because it has been resolved to add a large sum to the reserve fund, 
but the next year a much higher dividend is anticipated, because 
the company possesses large coal mines, one of which, the Mathilde- 
grube, with an output of about 300,000 (English) tons per annum, 
The coal has so considerably increased in price that the sale of the 
quantity not required by the works will give 300,000 thalers more. 
The price of spelter here shows not the least sign of a downward 
tendency, While in England the price has again considerably re- 
ceded, here 7 to 8 thalers per cwt. has just been paid; and, after 
adding the low freight by water from Breslau to Hamburg (the 
navigation has not yet re-opened), freight from Hamburg to Lon- 
don, insurance, landing charges (taking the difference in weight 
between English and toll weight into consideration), this is at least 
equal to 232, 10s, to 237. 15s. per English ton delivered in London. 
If, after the English market is cleared of the present stock of Sile- 
sian zinc, which has been purchased at still lower prices, and will 
again require a new supply, it must pay higher prices, for nobody 
here will think of consigning spelter to England under present cir- 
cumstances, and there will then be no other way than to buy it and 
to pay the prices obtainable for it here. The production of spelter 
has been (1871) about 50,000 ewts, less than in 1870; this year it 
will be less again, The calamine is getting of inferior quality, coals 
are dearer, workmen’s wages have been increased since January, a 
great demand is springing up from France and Austria, and, for in- 
stance, Vienna requires 15,000 ewts. for the Exhibition building. 
Breslau, Feb, 7. CORRESPONDENT, 


REMARKS ON THE ORIGIN AND FORMATION OF 
METALLIFEROUS VEINS, 


S1r,—In proportion as the igneous theory of the formation of 
metalliferous veins is investigated objections to it will suggest them- 
selves in all directions. I have previously stated that the law of 
gravitation is of itself sufficient to'account for a much greater den- 
sity than that assigned to the earth. And I now add that the force 
of specific gravity must have played an important part, aud have 
becn everywhere actiye, during the formation of minerals by igneous 
agency; and the effects of this law ought everywhere to be met with, 
prominent amongst which would be an improvement in the quality 
of the oces in depth, arising from their greater specitic gravity. Both 
these conditions would be accelerated by. heat, which must always 
increase in descending towards the centre, or source, of terrestrial 
heat; and as a superior density is an attribute of metals, the heavier, 
in subsiding by change of temperature from their fluid suspension, 
must always form the lowest stratum--or, in other words, descend 
to the lowest available positions; but that such is not the case our 
mines afford sufficient evidence, 

It is difficult to see by what arrangement the water could have 
been excluded from the fissures during the time they are alleged to 
have been filled by the depositions of substances condensed from 
igneous vapours and gases; and if it cannot be shown that such 
was the case the theory cannot be sustained, as gases ascending 
through water could not be the vehicle of any grosser substances; 
nor would the vapours arising from water itself admit of such con- 
duction, as the temperature at which water becomes steam is much 
lower than that at which any of the metals of commerce are vola- 
tilised, and hence, instead of being a medium for transmitting the 
mineral and metallic substances, it would more nearly resemble a 
filter, and at once extract and condense them, and the result would 
be one of two things,—it would either form a mass in the bottom 
part of the fissure, which by becoming solid would soon be too dense 
for ebullition, and in that condition would soon effectually obstruct 
all egress and block up the channel: or else the condensed substances, 
by force of their greater specific gravity, would descend into the 
molten abyss, to become again the sport of its embracing and de- 
composing power, and thus the columns of water filling the fissures 
might be considered only as so many safety-valves, maintaining the 
equilibrium and indicating approximately the pressure of the im- 
ponderable forces acting from within and upon the crust of the earth. 

Another theory essaying to account for the formation of true fis- 
sure veins is that the fissures were first formed by some great con- 
vulsion of nature, The dynamic forces, acting from indefinite depths, 
rent the earth’s crust, and formed the fissures, as we now fiud them. 
That into these fissures the percolating waters descended, charged 
with the several ingredients held in solution, Their deposition, or 
precipitation, from this state of solvency immediately took place, 
and continued until the respective fissnres were filled with matters 
which were wrought by chemical and mechanical agencies into 
minerals—simply considered as such—and mineralised substances, 
metallic minerals, or, in other words, the ores of commerce and all 
other ores; and that the deposition of the minerals and the mineral- 
ised substances took place according to the laws of affinity. This 
theory also recognises periodical enlargement of some of the fissures 
by the same disruptive agency. This idea appears to have been sug- 
gested by the comby structure of the miuerals found in them, and 
the number of combs in any individual vein is presumed to denote 
the number of times it has been enlarged. I readily endorse that 
part of this theory which alleges the filling process of the fissures to 
be by infiltration from congenial country rocks, whether contiguous 
or remote, but to the mode of their production I hesitate not to take 
the most unqualified exception; neither can I see that any evidence 
exists for the distinction which has been made between what are 
devominated respectively “ true fissure,” “ gash,” and “ segregated” 
veins, since no evidence, internal or otherwise, can anywhere be 
found that the origin of metalliferous fissures of all denominations 
and the filling thereof, are not due to the same agencies, and are the 
product of one invariable process, modified only according to its 











detail and progress. Viewing the subject in this light, I can only 
come to the conclusion that such distinctions are merely fanciful 
and arbitrary, not having any foundation in or support from ob- 
served facts, 

Gash veins are alleged to have originated in fissures formed by 
contraction of the rocks during their passage from a plastic to an 
indurated state by their loss of the liquifying and expanding agents, 
whether such agents were aqueous or calorific, or both. But if this 
view be submitted to analogy, and determined by that standard, 
nothing could appear more improbable, since the line or strike of 
such fissures must thus have been subject to no law, and would have 
occurred in all conceivable directions, according to circumstances 
purely local and accidental, affected only by affinity, pressure, and 
gravitation. The depths of such fissures must, then, have depended 
on whether the aqueous or the calorific agency preponderated. If 
the former, the contraction of the nascent rocks by its evaporation 
must have been greatest at the surface, and declining in depth in- 
versely to the square of the depth from the surface, There is no 
evading such a conclusion as this, since the intensity of both light 
and heat is inversely to the square of the distance from their ema- 
nating sources; and the evaporation of water, in a greater or less 
degree, is affected by the intensity of heat to which it may be sub- 


jected, in similar manner and to a similar extent, and 9 
mospheric influences. Under such considerations as the fe 
and subject to laws of Nature which are demonstrably Unvas 
and constant in their action, the conclusion must be Brrived 
the depths of all metalliferous fissures must be in pro ui 
their width at the surface, provided that all other things 
including a uniform quantity of water everywhere pervade 
material about to be consolidated into solid rock—that int 
if at the depth of 100 ft. a fissure were found to be 6 ft in 
it would at 200 ft. be only 1 ft. 6in., and at 300 ft, accordin a 
law, it would gradually decline to 8in., and so on Proporting 
until it absolutely terminated. But if heat predominated. 
expanding agent in the incipient stages of rock and vein fo,” 
then the fissures might be supposed to extend deeper, ag the 
tion of heat from the surface of the solid earth is more unig, 
extensive than the evaporation of water from the same Pe, 
much as there are large tracts of rocky surface exposed ri 
pheric influences which contain but little water, or cove, 
either soil or subsoil. These are conditions which admit of 
diations of heat freely, and with almost invariable COnstany 
only superficially, but extending to very great depths, as int 
situations the igneous rocks abound, and consequently woulq 
of contraction by the loss of heat to a much greater degre , 
could possibly take place in the same space of time from the 
poration of water under all circumstances, 

The filling of the fissures said to be found in this way jg y 
to be by infiltration, and the mass thus accumulated Subjects 
chemical action extending indefinitely through the space of y 
ages. Why such a period should be assigned to Nature in the 
duction of metalliferous minerals it is difficult to conjecture 
cially when we know that the lapidifying process goes op » 
more rapidly in other departments of the same domain, »,; 
stance, the formation of travertin, like stalactites and stalagy: 
is constantly going on; particle after particle is being added 
general mass by a seemingly endless lapidifying and crysta)j, 
process from gradual depositions, Other rocks are being grajy 
built up, and each successive day witnesses the perfection of 
which has preceded it. The coral reefs, for instance: the fo 
tion is coral, and the superstructure is coral, so far as raise) 
every individual atom added thereto as soon as incorporatei 
comes coral, and no subsequent chemical change revolutionisigg 
whole aggregated mass is necessary to perfect the process, 

That the filling of the fissures is gradual, and extends over, 
paratively lengthy and indefinite periods of time, is Perfectly q 
nant with the dictates of reason and the evidence of natural, 
as well as with experimental investigations, But that the ely 
tion of the contents of the fissures into ordinary and metallic, 
rals requires indefinite ages to be perfected is opposed by both nap 
and experimental facts, since the most perfect counterpart of, 
and their associate gangue can be artificially produced, subj 
electric action, without even the aid of a voltaic battery, jn 
two to three weeks; and Mr. R, W. Fox's beautiful experi 
shows with sufficient clearness that metallic and other miner 
being reduced to an impalpable powder, and indiscriminately qj 
together, and wrought into a paste by the addition of water, ing 
taneously arrange themselves according to their several affinitix 
found in nature, under the simple action of voltaic electricity, 
it is well known that a few months only are necessary for the 
duction of stratified rock as an incrustation of steam-boilers 
| large crystals are sometimes formed in this way in a comparaliy 
short space of time. I have seen perfectly bevelled crystals o 
sulphate of barytes, of more than two square inches supertfices, 
| from steam-boilers, and scores of such at a time in picces, or pl 
| of about finch in thickness, and from 2 to 3 ft, square, 

Man sometimes stumbles upon a discovery by accident, but} 
is owing to the blindness and unsusceptibility of his faculties i 
the stupour of which he occasionally awakes to the observatiag 
new light, which he hails, and, possessing energy, follows, wu 
guides him to the realisation of a new truth, which Leibig, I ti 
has said is equivalent to a new sens2, and no one, I am convix 
of even ordinary intelligence can doubt the propriety of su 
simile, since every new fundamental truth discovered by thew 
must, when duly appreciated, stand related thereto as a new fac 
being in and of itself a lever, or instrument of power. But N 
is not so blind and limited as man is to the discovery of truth, 
progressive steps, through various instrumentalities, and cant 
be libelled with having accomplished more by accident than ly 
sign, but rather that she sees the end from the beginning, ands 
prehends all intermediate events, 

Gash veins are further considered to terminate with the strat 
in which they are formed, and are not merely affected by ach 
thereof, but entirely precluded from further continuance, I1 
scarcely say that such a notlon as this is decidedly fanciful, asi 
well known to many practical miners that the -main lodes— 
fissure veins”—of many districts are similarly affected unders 
ilar conditions, 

It remains now to notice the class of veins inappropriately dit 
guished by the prefix “segregated,” and to offer some remark 
what appears to me as the only tenable process of fissure and 
formations. My next letter will be in respect of these objects. 

Elisworth, Nye County, Nevada, Jan, 10, RoBERT Kyat 





“WHAT TO SELECT—WHAT TO AVOID”—No, XI. 


Srr,—The uneasiness and uncertainty induced by the Ameti 
difficulty has caused investors and speculators to restrict their 
rations to the narrowest possible limits, Ia the consequent dept 
sion mining has more than ordinarily participated, by reason of! 
knowledge that in the event of any serious complications, ¥! 
there is good reason to believe need not be apprehended, the 
of metals would inevitably decline, more especially tin, Amé 
being one of our most important consumers of that metal, 

The depression, however, has been more marked in the shart 
American mines, the whole of which have been alike adversely } 
fected, irrespectively altogether of the advices to hand from the! 
fereat properties, 

For the moment attention is being chiefly directed to sound ¢ 
dend and progressive lead mines, the shares in many of whid 
current quotations should be purchased without delay, offering, 
they do, large margins for important marketable advance on a0 
of the encouraging manner in which their resources are being ¢ 
loped, and the improving condition of the lead market, Among 
sound dividend-paying lead mines I would point to Van, Tanke 
and Roman Gravels; among progressive lead mines, Pennerle] 
West Tankerviile, : 

PENNERLEY.—This mine is opening out in a manner that 108 
its successful competition at no distant day with its adjoining ™ 
bour, Tankerville. Its returns are now 75 tonsof lead per m 
and will shortly be increased to 100 tons, an eminent authoril 
the district having recently stated that from 125 to 150 ton 
month could be legitimately returned from the mine in its pr 
state of development. These shares are, without doubt, the ches 
in the market, considering the present returns, and the man) 
portant points to be attained during the next few months. . 
not be generally known that many years since, before the whol 
this important series of mines (including Snailbeach, Tanker 
Roman Gravels, West Tankerville, Pennerley, and Bog) wer 
pended, Pennerley from only one of its lodes returned as mu 
60 and 80 tons of lead ore per month, lead at that time beltf 
considerably less value than it is now, About twelve years % 
new shaft was commenced in the east end of the sett, under 
perintendence of Capt. Arthur Waters, and after sinking from 
face to the boat level, 50 fathoms, a lode worth 15 tons of '# 
per fathom was discovered, which led to the erection of p? : 
machinery, and extensive general plant for the re-opening : 
mine. Capt: Waters expressed an opinion long since, which Is 
being verified by results, that every mine in the district whie 
had a full and miner-like development has turned out & Tel 
to the shareholders. Since the present company took poss 
the mine active underground operations have been prosect™ 
sulting in most important discoveries on Warm Water aid 





parallel to Big Ore lode, on_which up to that period 
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SUPPLEMENT TO THE MINING JOURNAL, 
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been conducted. The 40 and 60 fathom 

pns of the ang eae up large reserves, and during the 
Is, OD to iving from a point where the same lode was inter- 
week, in dr lode in the 80, @ valuable lode has been driven into, 

led by Ape vt is a great distance behind the reserves in the 40 
ough a ortance of these side lodes to the permanent suc- 
60. T a oo cannot be over estimated, since they may be in- 
of y pipe oo level to the bottom of the mine (the 130), It is 
ected Worm Water lode that remains to be developed, for there 
op hey three or four other parallel known lodes yet to be laid 
n by cross-cuts. of the former company alone prevented these 
pe inadequate rime being carried out, which have been so vigor- 


tant taken Dy the present company, and yielding such satis- 


ory results. 


ypst TANKERVILLE.— The improving condition of this mine, 


ime to time indicated, is fully borne out by the 
Iam more than ever satisfied that these shares should 
delay. FREDK, WM, MANSELL, 
ld Broad-street, EC. 


— 


THE MINERS’ WAGES QUESTION, 


ter in the Supplement to the Journal of Saturday last: 
nae Waaee Question, signed “ Viator,” I am fully satisfied 
- brief, though faithful, portrayal of the whole question, _ 
* long experience, I am satisfied the four-weeks system will 
on the interest of the miner, and that at the end of the year he 
eo Jess money in 13 pays than he now gets in 12, MINER, 


Penzance, FF b, 12, —— 
PRACTICAL MINING—TIN DRESSING. 


ing a recent visit to Cornwall, on going over the dressing- 
pa be principal tin mines, one cannot help being struck with 
oteten of scientific skill, energy, and economy being brought to 
iD a greater degree on this branch of mining. After spending 
‘a mense amount of capital in opening mines, the produce is 
nght to the surface, passed as quickly as possible through stamps 
huddle, the crop tin removed, but the slime ore, to a great ex- 
east into the river for the benefit of those below. 
scientificsystem of classification directfrom the stamps or crusher 
alone remedy and remove existing evils; the different sizes also 
ied direct to the buddles and other machinery employed. Bor- 
's buddle, I think, does its work the best of either one I have 
», but even this is not what we have a right to expect from our 
dressers and engineers. Probably the ore dresser being considered 
inferior kind of being to other mine agents may have tended to 
p back improvements in this direction, 
here never was greater need than now for someone to come for- 
d, place this matter in the true light before our mining men, and 
them act accordingly. Iam hoping the experiment now being 
de at Dolcoath by Capt. Boyns will prove successful, feeling sure 
m what I saw that this is a great movement in the right direction. 
An interesting discussion followed my last communication, and I 
» hope that this humble effort will lead to a thorough examina- 
n of the subject now under notice. JoHN SPRAGUE, 
yursery-street, Pendleton, Manchester, Feb. 15. 
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EBERHARDT, UTAH, AND SOUTH AURORA MINES. 


sin,—In the Supplement to the Journal of February 10 is a letter 
tten by an “ Iovestor in American Mines,” about the Pinto and 
ite Pine Silver Mines in general, in which he says—“ No sane man 
London would now venture one shilling in the once much-vaunted 
bite Pine pockets.” Will you, in reply, permit me to say that I 
e been a worker in as well as a proprietor of American mines, 
i have recently become an “Investor” inthem? From my expe- 
nce, then, I am led to believe that the “ White Pine pockets” will 
well enough after they get two or three months fine weather, get 
their mills and furnaces in proper working order, plenty of fuel 
i water, and, above all, competent and trustworthy managers. 
rt from this, if the “ bulls” and “ bears’ would divert their at- 
tion to some other properties that “nosane man in London would 
est one shilling in,” I feel confident that South Aurora, Utah, 
d Eberhardt shares would to-day stand at a premium. 
We all know that a mine cannot be made a permanently paying 
estment so soon as the first sod is turned, even in England or 
les, where every modern mechanical appliance is readily at hand 
horoughly and quickly develope the resources of a mine. How 
ch more so, then, does this apply to such distant mines as Eber- 
di, Utah, and South Aurora, where so many unforeseen difficulties 
re had to be contended with (but which, I believe, are now all 
mounted), such as severe storms, obtaining machinery, fuel, &c. 
England or Wales a new mine is called progressive for many years 
er being opened. Inthe White Pine district a mine is required by 
ne to be dividend-paying as soon as operations are commenced, 
ich is simply unreasonable, 
have never before rushed into print, but have long watched the 
usions of many who have written about the Nevada, Californian, 
i Colorado mines, and from my experience in mining I am satis- 
i that many do so who could not tell you the difference between 
rue fissure vein, a pocket, ledge, or lode, and have never seen a 
be. I feel confident, therefore, that if the “bulls,” and “ bears,” 
d letter writers will only leave those worthless White Pine pockets 
the care of their respective managers and directors for (say) six 
baths longer, the shareholders will not regret their holdings, for 
Y must not forget that the latest reports (all official) are of an 
bouraging character, so much so that I (even in the face of that 
er from “An Investor in American Mines ”) intend to increase 
holdings, and at the same time will back my sanity against his, 
Bee enela A BELIEVER IN WHITE PINE POCKETS, 
oO, . 


* SECRETARIAL MINING. 
mn Will you permit me to call your attention tothe Jobbing Secretaries. I 
whole a circular from one of these gentlemen adviring me,as a ‘valued 
ht thi er,” to increase my interest, the secretary knowing “ he was doing the 
be listen’ at the right time in recommending me to buy.”’ A lady friend of 
0 a aoe to this counsel ; the shares were delivered out of the secretary’s 
nd bought of him. I sold some of my shares, and the sccretary’s name 
= for them, : 
pled 4 consistent position for a secretary to act as broker or jobber ?—in 
ry for a trafficking in the shares of the company from whom he receives a 
harged ic performance of certain duties, which most certainly cannot be 
t certal i the “market place,” although this comparatively new generation 
Did-fashic Y do not stand there “ all the day idle.”’ 
rrant eee people, like myself, were wont to consider a jobbing secretary as 
Y of the di y unfit for the important position he filled; and it is the first 
.”” and go rectors, as the shareholders’ trustecs, to “ keep their house In or- 
detn evi) antral their subordinates as to prevent the continuance of this 
i engende © perpetration of which must surely bring discredit upon mining, 
enclose a « dissatisfaction among the sharebolders. 
#b.13 Copy of the circular above referred to, and also my card. 
a Siclataile sitesi ia: panes. 
n 
Principle which should be stamped —_ of the mine alluded to, as itis only 


t.~The prt GAWTON MINE. 

sonable frie Pa shares of this mine last month was 61. 10s. to 72. Can any 
quotation | ual reply satisfactorily to this letter, and say why the pre- 
DY folios of ~ low as 51. 15s. to 61.? A word of truth is worth a great 
ly respectable the a8: The office in which Gawton is managed is so 
aba i that it has never ventured upon such means of running up 
My way are most satisfactory, and as I never wilfully puff any 
ply defend a good one from detrimental attacks to depress it), I 
on lower than last month? Last week’s Journal stated 
fath the tutwork points in operation were worth 53 tons of 
che both and that the 70 indicates a change! The junction of 
anelng end of th ,{ropping down gradually and diagonally towards the 
Minted with the ¢ 82, must be cut in driving 3 or 4 more fathoms ; and all ac- 
leh will pay off th he will tell you that there lies a mass of tin and copper 
» Thold high} © mine at once if quoted at 61, or 24,0001., for tke present 
b bis opinion yn wg opinion of the miner at the district—the native. Ask 
T uquet of mine Will set the mind of the most sceptical at rest. If I 
tre flower—the eh hes for the future rise I should place Gawton in {t as the 
loverfiow and fll olcest of all. The timid might say, ‘* Ab! the Tamar riyer 
It bas overflown, but each time it leaves a 

. to wet nothing can pass through it. 
Pay more, ios Ewes 294 tons of A 1 copper ore ; it pays 5s. dividends, and 
| teatity to the rect but 3950 shares. In a week or two the 82 fathom level 
Om; the winge | al worth of Gawton. The copper is valued at 80l, per 
bs of an enormous dine 70 is showing wonders, so much so that great expecta- 
& very ecleatinen? may pow bedailyexpected. This mine has been 
fic manner, and the results, I am glad to see, will shorty 


Oslt Which be: your mine,”” 
be last sampling Impervious 


satiafy all, and reward the most patient shareholder, far more indecd than he 

ever expected. Gawtou Mine ts a prize which will be, ere this day twelvemonth, 

one of the great copper mines in Kngland, paying at least the largest dividends 

se ieee of the mine, with a few exceptions, VERAX, 
eb. 13, 


MINERA UNION MINE, 

S1r,—Public attention being now so much directed to lead mines, I think a 
word or two on this property would not be out of place. This mine ts situate in 
the Minera district, adjoining, and has communications with, the celebrated 
Minera Mine. The dratnage is by levels,and no machinery ts used for that pur- 
pose ; the sett is large, and royalty reasonable. At present regular returns of 
lead are made, but scarcely sufficient to meet the working expenses. From 
trials now being made valuable discoveries are looked for, which will soon place 
the mine in the Dividend List. The perseverance of the directors and share- 
holders will, no doubt, shortly enable them to realise what they have so long 
merited—that is, judging from the nature of the developments and position of 
the mine. Why itis shares are so little enquired after ] cannot think, but I 
hope this will stimulate speculators to make enquires and look to this valuable 
property. _- H. P. 
VAN CONSOLS MINE. 

§1r,—You stated in your City Article last week that the lead recently found 
in Van Consols is situated between the deposit found when the mine was worked 
as Bryntail and the deposit in Van, but you did not mention that there fs some- 
thing else situated between Van Consols and Van—an abandoned mine, and 
abandoned because the ore cut out, Inother words, because that actually took 
place which the secretary last week regarded as an absurdity to suppose possible. 

Tho truth is that between Van and Van Consols an entire change of ground 
takes place, bands of gritstone disturbing the regular ore-forming rock ; the 
inference, therefore, is that the only chance of finding a continuous deposit ts 
ata depth below the influence of these disturbing causes, It would be interest- 
ing to know to what depth they are likely to extend. OBSERVER. 


Feb. 13. 

GREAT NORTH LAXEY MINE, 

To THE SHAREHOLDERS,--I wish to call your attention to a statement I saw 
in the Mining Journala few months ago, and that was that Capt. Arthur Waters 
had inspected the mine, and reported that there were reserves of ore of the value 
of 30,000/.—he could nct have made that statement unless he had seen them. 
Now, does it real!y exist? If it does, why do we not see some account of sales, 
as from other mines? I believe that there are many 20,0001. worth of ore in the 
mine if the man gers would fetch it out, but perhaps about the year 1899 they 
may begin to bring it to light. After years of stoping, cross-cutting, &c., they 
reached to the depth of 110 fathoms; that, I fancy, is getting near to paying 
ground. When they got there they might have thought, or some kiud friend 
might have suggested, that tucy had berter not go any lower at present, as they 
would not be ale to give the shareholders 50 per cent. out of one shaft—they 
had better sink another. At any rate, after years of the same process as ab ve, 
another shaft has been sunk, and I saw by the report in last Saturday's Journal 
to 110 fms, ; and I alsosaw in the same report that they are thinking of sinking 
the north shaft belowthe 110. ‘'hey may alter their mind and sink another, 
so as, doubtless, to give a good rattling dividend (when they do give one) of 75 
or 100 per cent.— Feb. 14, AN OLD SHAREHOLDER, 


ST. JOHN DEL REY. 

§1r,—The Ictter which appeared in your contemporary, the Money Market Re- 
view, must have emanated from one much more sanguine than mysclf. As 
rthareholders, we must not forget that the new shafts have to be sunk 100 fms. 
(50 fms, each), which will no doubt co+t at least fully as much as has already 
been incurred. When the shafts shall have reached the necessary depth a con- 
siderable length of time must elapse in opening out stoping ground—at least 
two or three years. 

My difficulty is to be assured that with the debenture stock already issued, 
the only security for which ts the uucalled capital, we have funds sufficient to 
complete this beavy work. Mr. Gordon and Mr. Sopwith led us to believe that 
the reserve fund would have heen sufficient, but we find that long before the 
work has been nearly one-half finished, both in point of time and outlay, the 
reserve fund bas gone, added to which there is the serious additional drawback 
of the unc xpected influx of water, 

As Mr. Gordon is not a practical miner, and as the sinking of these two ver- 
tical shafts were commenced under the advice of Mr. Sopwith, whose estimated 
expenditure has already been very materially exceeded, is it not time that our 
exc cutive sought the ald of some practical master mind Lo co-operate with those 
at present in charge of the mine? 

There are many vital points upon which those shareholders who have any 
knowledge whatever of the subj:ct are very anxious to be informed, Not the 
least important is—are these new shafts being sunk in the right position, ru- 
mours being very current that such is not the case? Another point is—what 
time will be cecupied tn sinking each of the new shafts (say) 50 fms., and when 
completed what will be the timeand cost in opening out ground to make returns, 
and what are the probabilities of the present available pumping power prov- 
ing equal to the additloual requirements brought about by the unfortunate In- 
crease of water? Upon these points Iam most anxious for information. 

Feb. 13, AN ANXIOUS SHAREHOLDRE, 


(For remainder of Original Correspondence see to-day’s Journal.) 








PUDDLING BY MACHINERY. 


An improved furnace for machine puddling has recently been set 
to work at the West Hartlepool Ironworks, and is giving most 
assuring résults—puddling and dividing the charge into balls with 
the greatest facility. The quality of the iron produced is all that 
could be desired, and the quantity turned out per heat is from 6 cwts. 
upwards, the time occupied being from 25 to 30 minutes, The in- 
vention, which is due to Mr, A. SPENCER, manager for Messrs, T. 
Richardson and Son, relates principally to the construction of the 
interior and the material used for lining. He constructs the inte- 
rior of revolving puddling furnaces in such a manner that it shall 
present various flat surfaces for securing the more effectual disturb- 
ance and agitation of the liquid metal. The lining is poured in in 
a molten state from the outside; and the sides of the furnace are 
honeycombed, or opened to the outside, for more effectually holding 
the lining. The sides or surfaces of revolving polygonal furnaces of 
the character just described are lines with oxide of iron, which has 
been run into moulds of such a shape that the resulting mass when 
cold shall fit the sides. And, lastly, he employs mill-furnace cinder, 
or ball-furnace tap, as the special material for lining or fettling. 

The improved furnace is built up of flanged plates bolted together 
into a rhomboidal or other appoved form, skeleton trays or boxes 
(in the form of bars or otherwise), after being filled with the lining 
in a molten state, or as otherwise herein stated, being sometimes 
substituted for the side plates, which are intended to be bolted at 
their ends to the end plates of the furnace. The improved process 
of lining by pouring in the molten material will be better under- 
stood by contrasting it with the process commonly employed for 
lining the bottom plates of ordinary puddling furnaces—viz., placing 
a quantity of wrought-iron scrap on the said plates (which are 
plain), then urging the fire to melt as much as possible of the scrap 
into an oxide of iron, allowing the oxide to settle down on to the 
bottom plates, and thus to form the lining, from which any un- 
melted scrap is carefully removed. The sides, ends, and roof are 
not thus lined, but bricks or other well-known materials are em- 
ployed, A revolving furnace cannot be lined in succordance with 
this process, as the top and sides would melt down before the 
wrought-iron scrap would be melted on the bottom, Now, by Mr. 
Spencer’s invention this difficulty is obviated by melting down the 
oxide in a cupola, reverberatory, or air-furnace, and while in the 
molten state running it into the revolving furnace to fettle the in- 
terior, and allowing it to set upon either side or end as may for the 
time be necessary, and accordingly as such side or end, firstly one 
then another, and so on in succession, is presented for the purpose. 
The improved cellular, or other than plain character of the sides or 
surfaces, is to be produced by casting, or otherwise forming them 
with the dovetailed, honeycombed, or undercut cavities, sinkings, or 
grooves tov be employed to key in or hold the fettling or lining. 
The lining is sometimes to be applied by pouring in as above de- 
scribed, and sometimes by previously moulding to fit the side or 
other plates, trays, boxes, bars, or parts, In the improved revolving 
convertor the fire-grate is similar in construction to the ordinary 
fire-grates of puddling furnaces. and provided as usual with pipe or 
culvert for introducing blast when required, The bridge end of the 
grate terminates in a cylindrical orifice opening into the convertor. 
The chimney or stack has also a cylindrical neck or throat leading 
out of or away from the convertor, Near the bottom of the stack is 
a door, with spy-hole for observing the operation of conversion. The 
interior of the improved revolving convertor has four sides or sur- 
faces, arranged in the form of a regular square, and has also two 
ends, Instead of a square, however, a figure of three or more sides 
may be substituted, and the figure need not of necessity be a regular 
figure. And although the rhomboidal or skew disposition of the 
sides with relation to the longitudinal axis of rotation is preferred, 
this disposition, excepting in combination with the form or forms 
otherwise described, does not constitute a feature of the invention. 

The construction of the convertor may be thus described: Itisa 
box-like vessel, with circular openings in its ends, corresponding 
and communicating with the circular openings from the fire grate 
and into the stack respectively. Theends are circular vertical plates 
of cast-iron, with rims, flanges, and ribs, &c., thereon, and the cir- 
cular openings are cast or formed inthe said ends. The outer flanges 
or rims of the ends enable them to be supported by and to rest and 





revolve upon the rollers of the roller carriage, which, by means of 
its wheels, is free to be easily moved upon the rail plates, and with 
the convertor thereon bodily conveyed away from the normal posi- 
tion of the carriage and convertor, for the purpose of fettling or re- 
pairs when required ; large spur wheels secured to the end plates 
are provided for giving the revolving motion to the convertor from 
pinions from any convenient gearing, and which may be driven from 
& steam-engine or otherwise, The surfaces of the plates within the 
body of the convertor are cast with dovetailed honeycombings or 
cells for holding the fettling, The sides of the convertor consist of 
skeleton cells, trays, or boxes lined with fettling and bolted to the 
ends. On two opposite sides of the convertor are hinged honey- 
combed doors, having in them charging holes and spy holes, and 
which (doors) may be opened singly or together for the purpose of 
withdrawing the charge. The trays, when trays are used, after being 
filled in the moulds and allowed to cool are secured by bolting to 
the ends of the convertor. Honeycombed plates may be substituted 
in place of the trays, and instead of the cells, cavities, sinkings, or 
grooves being produced by casting, as described, they may be pro- 
duced by cutting into the body of the plate or by affixing pieces 
thereto. The end plates of the convertor are to be fettled by means 
of bricks made of the same fettling material, cast in suitable moulds 
of a wedge or key-like form, so as to fit and lock intotheends, And 
further to secure the whole of these bricks molten fettling is to be run 
in behind them, filling the dovetailed cells in the said ends, laying hold 
of the bricks and solidifying the whole firmly together, The “mill. 
furnace cinder” or “ ball-furnace tap” above mentioned, which are 
considered to be materials specially suitable to be used as and for 
the purpose of the fettling or lining when applied in combination 
with or in pursuance of any of the improvements mentioned, are 
well-known oxides of iron, being the waste cinder or meltings of 
wrought-iron when subjected to the heat of a reverberatory or other 
furnace, care being taken that the bottom of such furnace upon 
which such wrought-iron is placed shall be made of cast-iron plates, 
lined as customary, and avoiding all siliceous matter, 

The mode of using the improved furnaces, though nor constituting 
a part of the invention, may be briefly appended, The iron to be 
heated is to be introduced into the convertor in a molten state, the 
charging holes to be closed, and the convertor to be revolved, when 
by means of flat sides the iron will be thoroughly agitated, and after 
the required time, which may be ascertained through the spy hole, 
it will assume the granular form, and commence to ball. The doors 
are then to be opened, and the ball or balls withdrawn and conveyed 
to the hammer, 











CAPT, W. TREGAY’S IMPROVED ARRANGEMENT FOR 
THE DISCHARGE OF STAMPED ORES, 


It has often been remarked by those who have charge of stamping 
machinery, especially when the softer kinds of ore are under treat- 
ment, that with a moderate supply of water there is more difficulty 
in getting the stamped ore through the grate than in reducing it to 
the necessary degree of fineness. It is evident that so much of the 
already reduced ore as is driven against the sides and angles of the 
ordinary “coffer ” will fall back under the stamper, and reduce the 
efficiency of the next blow. At the same time this material, which 
is already fine enough, gets reduced still more, and so the quantity 
of slime produced is unnecessarily great. Capt. Tregay’s improved 
arrangement admits of the grate surface being more than doubled, 
the result of which is an equal, or nearly equal, increase in the quan- 
tity of stuff stamped, It may be seen in operation at Pedn-an-drea 
Mine, near Redruth. The following description and its accompany- 
ing illustrations will clearly explain the whole improvement, 


Fic.t. FiG.2. 





Fig. 1 is a front elevation of the coffer or cover ; Fig. 2 isa longi- 
tudinal section of the same, taken on the line I-I of Fig. 3, 

Fig. 3 is a section of the coffer taken horizontally through the 
grate-way on the line 2-2 of Fig. 2. Fig. 4 is an end elevation of 
the coffer, Similar letters of reference indicate the same parts in 
all the figures. 

A is the frame of the coffer, constructed preferably of cast-iron. 
Each stanchion, A, is cast with a flange at bottom, by which it is firmly 
bolted to the wooden sleepers, B. O is the coffer in which the ores 
are pulverised by the stamps, E. To thestanchions, A, are bolted the 
oak posts or standards, D, which support the framework or upper 
part of the apparatus, E are the stamps with their lifters, which 
may be raised by camsas usual, or in any other suitable manner; F 
is an iron bottom or bed on which rest the substances to be broken. 

The stanchions, A, have an opening, G, a similar opening being 
provided on either side of the coffer, so as to afford a clear grate-way 
or discharge way on all sides unobstructed by the framework, as has 
been the case hitherto, thereby permitting a freer egress of the pul- 
verised substances. The stanchions, A, are formed with angle pieces 
at the corners of the coffer, to which the boards forming the front of 
the coffer are bolted. His the grate. It consists of a perforated 
sheet of metal extending round the interior to the coffer on every 
side where the grate way issituate. In the figures this sheet of metal 
is shown on three sides of the coffer, the opening at which the coffer 
is charged being situated on the fourth side, but the discharge might 
be easily arranged for the fourth side also, The angles of the stan- 
chions, A, stand off from the angles of the grate, the entire surface 
of which is, therefore, utilised, not being partially blocked up by the 
framework of the coffer as hitherto. I isa metal lining or frame 
bolted on the inside of the coffer around each opening, G, by bolts, 
I', passing through the stanchions A. The grate, H, is clamped firmly 
against this lining, I, by a frame, K, placed within the opening or 
discharge way, and having projecting lugs on the back by which the 
frame is pressed against the grate, and secured by a cross-bar, K!, 
passing through the staples, L, and pressed home by wedges, M. N 
is a rim or packing of some yielding substance, such as india-rubber 
or flannel, bound round a rim of iron compressed between the frame, 
I, and the edge of the grate plate, for which it serves as a caulking 
to preventleakage around thegrate. L!are bolts tosecurethestaples, 
L, to the stanchions A, The said bolts may also support one end [!! 
of the end grate plates or linings, I, and for this purpose their inner 
ends are countersunk so as to be flush with the inner surface of the 
plate I. N'are metal plates secured by bolts N"', with which the 
interior of the coffer is lined as usual ; and O is an iron shutter slid. 
ing in grooves in the framework of the coffer, and serving to regulate 
the supply of thesubstanceto be broken. Itis supported by the angle 
iron, O', resting on the top of the foot piece A, P, P, are wood blocks 
with which the back angles may be filled when the grate is made to 
end there instead of being carried quite around the coffer, This is 
sometimes done in order to open a broad aperture, R, for charging 
at the level of the grate hole, which would otherwise have to be done 
above that level. In the latter case the grate, H, would be carried 
round all four sides of the coffer clear of the rear angles, In this 
case a clamping device would be applied to the rear opening to hold 





the grate the same as for the other openings, ~In the coffer shown 
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the material to be pulverised is fed in through the aperture, 
by a pass leading from the hopper containinz the supply, the amoun 
of opening being regulated in the usual manner by the shutter Oo. 

Like almost all other real improvements, this one is very obvious, 
and it cannot fail to place many pounds in the pockets of the adven- 
turers of the mines in which it may be adopted. 








MECHANICAL REPRESENTATION OF GEOLOGICAL 
PHENOMENA, 


It is now go generally admitted that success in the development of 
industrial undertakings is almost entirely dependent upon the judg- 
ment and sound technical knowledge po-sessed by those entrusted 
with the management of them that, by all connected with mining en- 
terprise in stratified formations, the value of “Sopwith's Models” 
shou!d be more generally recognised thanever, The inventor of this 
very ingenious method of mechanically representing geological phe- 
nomena is Mr, THoMAS SopwitTH, M.A., F.R.8., who for many years 
managed the extensive lead mines of Mr, W. B, Beaumont, whence 
the celebrated W.B. lead is derived, and, although his models have 
been for morethan a quarter of century before the public, improve- 
ments upon them have not even been attempted. In the Govern- 
mevt Museum of Practical Geology, in Jermyn-street, are several 
models of mining districts, on a large scale, by Mr. +o sagen whioh 
are well worthy of careful examination; but, in addition to these, 
there is a smaller set, which is even more interesting, from its adapt- 
ability to the purposes of instruction, The set embraces twelve 
models, atid, as they are intended to explain several geological phe- 
nomena which have an important bearing on practical mining, and 
on the exploration of new districts containing valuable minerals, we 
rubjoin diagrams of each, ; d 

The first model, which is shown in the annexed diagram, illustrates 
the effects of denudation, and represents a square mass of carbonife- 

rous or mountain limestone of Alston Moor, in 

the county of Cumberland, on a scale of 100 ft. 

toanioch. The seams of coal lie in the same 

manner as the rest of the etrata, and if these 

had remained unaltered in the position in which 

they were deposited it is obvious that the upper 
rocks only would have been known to us.* Denudation, by which 
Jarge portions of these stratified rocks were subsequently washed 
away, formed extensive valleys which afford convenient access to 
the various strata, an advantage which will be at once understood 
by removing the upper part of the modcl. 

Next we are shown the coal strata near Newcastle-on-Tyne, on a 
scale of 10 chains or 220 yards to the inch, The undulation of the 

surface and the basset, or cropping out, of a seam 

of coal is the effect of denudation. Successive 

beds of coal are represented by lamina of ebony, 

The underground workings are delineated on the 

Bensham seam, the depth of which at Wallsend 

is about 870 ft., or more than twice the height of 
Z the cross of St. Paul’s Cathedral. 

Dislocation of carboniferous strata is next explained by a model 

constructed in four parts, which may be separated, and thus exhi- 
bit—1st, the original position of strata ; 2d, the 
shifting and vertical displacement ; 3d, the ap- 
pearance of the surface after the inequalities 
are removed, The line of displacement illus- 
trates the nature of mineral veins, which are 
fissures in the strata, attended with more or less 
vertical movement of adjacent rocks, 

The deceptive appearances resulting from successive dislocations, 
The model represents calcareous, siliceous, and argillaceous strata, 

with thin seams of coal, which basset or crop 
several times on the surface, and present a fal- 
lacious idea of the strata beneath, for, though 
several beds of coal appear at the surface, there 
is no considerable quantity beneath. An excel- 
lent illustration of such faults is given in Mr. 
Buddle’s section of Jarrow Colliery, inserted in 
De la Beche’s “Sections and Views illustrative 
of Geological Phenomena.” 
In the model last referred to, the surface presents an apparent 
abundance of coal where scarcely any exists below. We have 
here an example of dislocations of coal strata 
corresponding with the condition of most of 
the large collieries in the kingdom; no coal 
appears at the surface, although subject to con- 
siderable faults or dislocations below, A curi- 
ous horizontal section is presented to view by 
removing the upper portion of the model; and, 
however singular the stiata on some of the sur- 
faces appear, the principle of construction of these models is at once 
8 demonstration of their accuracy, 
Next we see the effeot of the intersection of mineral veins, In this 
model the surface of a dislocated seam of coal isshown by supposing 
the superincumbent strata to have been re- 
moved, The vein represented by white wood 
is the first-formed vein, It hades or inclines 
with the bottom to the east, and the strata on 
the east side are thrown down 40 feet, Subse- 
quently a second vein has been formed, whence 
further dislocation ensued, by which the rocks 
on the enst side of the newly-formed vein have been thrown up 
70 feet ; and hence the seam of coal which was originally a regular 
plane, like that shown in model No, 2, is separated into four parts, 
and, taking the highest portion for a datum, one part is 40 feet, 
another 70 ft., and another 110 ft. below it. It may readily be ima- 
gined what serious difficulties arise from these dislocations, and how 
important it is for the welfare of the country that a correct know- 
ledge of them should be preserved, The instructive lessons which the 
vast mining operations of this country afford cannot be too carefully 
treasured, in order to avoid the waste of time and capital and the 
loss of life which may ensue from opening mines which have becn 
partially worked—a danger which nothing but the preservation of 
accurate mining records can avert, 

Some phenomenaof mineral veins are well explained by the succeed- 

ing model. The vertical cliffs caused by displacement of the strata 
See 2&2 do not now exist, having been removed by ex- 
tensive denudation. The intersection of veins 
on such a denuded surface is often an extremely 
complicated problem, of which the present 
model is an example. Inoue part of the model 
it may be seen that the mineral vein, nearly 
vertical, is scarcely to be distinguished from 
the horizontal strata, but the true relations are apparent on examin- 
ing the edges of the model, 

Overcut strata are nextexplained, If the strata had remained in 

the nearly horizontal position in which they were deposited, any sub- 
sequent grinding away of the surface of any 
stratum would have worn off the upper por- 
tion, and denuded first the upper, then the lower 
strata, which may iv such case be said to be 
overcut, as shown in this model. In every case 
where the strata are overcut they form a V-like 
shape, pointing up the valley; the higher rocks 
appear to be the highest, and the seams of coal are to be worked 
Ghee the place where they basset or crop out; 

Then we have a model showing undercut strata, It frequently hap- 

pens that the strata are inclined at a steeper angle with the horizon 
, than the surface of the country, in which case 

they may be said to have been undercut by the 

process of denudation, as shown by this model. 

The V-like form of the strata now points down 

instead of up the valley, as in the preceding 

model. The highest rocks appear the lowest, 

and the coal is to be worked below where it 

crops out. These terms of overcut and under- 

on dy —_ art of pa ng be a ap tenn ea A ayy strata, is not 
+nown in tho diagram, which, therefore, only re eut, ’ 1 
\ppe surface after romoval of tha supérindumiat rocks, © ° *tUded aspect of 








R, Fig.3, cut apply to plane surfaces as well as to valleys; but steeply undu- 
~ t near oarteue have been selected as affording the most striking 


illustration of these features, which are of general practical use iu 


' the observation of a mineral district. 


The models hitherto explained have been either cAses of horizontal! 

strata or of strata inclined in the same direction as that of the sur- 

face. In this model we have an instance of 

denuded basset of inclined strata; the strata 

here are inclined in the opposite direction to 

the descent of the valley, and in every such case 

they are undercut—hence the V-like form tends 

upwards, This and the two previous models 

form an epitome of the conditions under which 

S: stratified rocks are denuded, and of the cha- 

racteristic marks by which their relative inclination, as regards the 
surface, may be ascertained, 

The effect of the vertical intersection of mineral veins is next shown. 
The strata represented in this model are dislocated by four mineral 

veins, and the plane surfaces of the model 
afford a clear view of the geometrical rela- 
tions of the several rocks. Two sides show 
the original horizontal deposition ; the other 
two sides the subsequent disturbance or dis- 
locations, On one of these may be observed 
the intersection of two veins on a vertical 
section. By removing the upper part of the 
model the same intersection is shown on the oblique plane, and again 
a horizontal surface on the base of the model, as it would be repre- 
sented by the ordinary ground plan of a mine. . x 
In the example of the denudation of mineral veins shown in the 
last model of the series, the conditions of the 
struta are the same asin the preceding model, 
but the denuded surface furnishes a view of 
the peculiar and frequently very —— 
appearance of such intersections of veins and 
disturbed strata, 
The number of separate pieces of wood 
which enter into the composition ef these 
twelve models would scarcely be anticipated. The first two, explaining 
denudation, are formed of 21 and 25 pieces respectively, The next 
three, showing ordinary dislocations, contain 27, 70, and 66 pieces 
respectively, The sixth and seventh, referring more directly to 
mineral veins, contain 17 and 73 pieees. The next three models, 
explaining thé conditions under which stratified rocks are denuded, 
consist of 45, 22, and 17 pieces; and the remaining two, illustrating 
the vertical intersection of mineral veins and the denudation of 
mineral veins, contain 130 and 66 respectively—no less than 579 
pieces entering into the composition of the twelve models. 

The information afforded by this set is very complete, and it is 
understood that Mr, Sopwith is at present preparing a smaller series 
of six models representing the most important features, with some- 
what less of minute detail, in order to place this system of study 
within the reach of all, 








“ LODES "—“ HEAVES "—“ SLIDES,” 


The attempt which is being made by the Miners’ Association of 
Cornwall and Devon to elicit information from the practical miner 
promises to bear good fruit. The following account of a district 
meeting at Illogan, on Friday, Jan. 26 (Capt. HOSKING, of East Pool 
Mine, in the chair), will be read with interest, We learn that other 
similar meetings are being organised. 


Capt, JOHN MAYNARD, of East Pool, read a paper on “ Lodes,” 
“ Heaves,” and “ Slides,” of which the following is an abstract :— 


Theopinion of the “ old school’’ was that our earth is now as it was when 
first created, Tosuch persons the ideas of rocks of different ages is an absur- 
dity. I must beg to differ from those who still hold such opinions—to me it is 
perfectly clear, speaking of ourown nelghbourhood, that the granite, the killas, 
the lodes, and the crose-cources, the elvans, and fronstones have been formed 
at different times, The same lodes are found cutting through granite, killas, 
and other kinds of rock, some crystalline, some evidently sedimentary ; in some 
districts indeed—as at Crinuis—cutting through slates containing fossil re- 
mains of animals. The same thing may be said of elvan courses, which often 
cut through granite and slate alike. 

There 1s abundant evidence of dislocation and shifting of the rocks in many 
parts of Kngland ; these dislocations are known as “ faulte,’’—often great masses 
have been thrown upwards, or carried sideways, by some cause acting from 
the heated interior of the earth. 

As to the orlgin of lodes and other veins a very few words may here suffice, 
They are, by many, supposed to be cracks or fissures, formed by the contraction 
of masses of rock cooling down from a high temperature, sometimes from a state 
of fusion ; and afterwards filled up in differeut ways. Theconsideration of this 
Es of the subject, and the different theorles which have been put forth, would 

of itself more than sufficient for one whole evening. Our subject this evening 
is chiefly to consider what we call ** heaves”’ and ** slides,”” 

I believe that heaves are tn all cases caused by one or more dislocations of the 
strata, extending over whole districts. ‘The fissures so formed are called croas- 
courses, flookans, slides, breast heads, or caunter lodes, according to their size, 
direction, and the nature of the matter which fillsathem., When a lode is crossed 
by a cauuter lode it is sometimes more and sometimes less productive than before, 
but there is in most cases a change in the lode. The intersections sometimes 
occur without altering the course of either the lode or the cross-veln, but gene- 
rally one Is found to be heaved to the right or to the left more or less. These 
things are gencrally noticed more by tributers than by any others, We have 
often, no doubt, been working our pitch in a productive lode, and thought we 
were doing well—after awhile we have mot with a breast bead, a cross velo, or 
oint less than a finger’s thicknes, when at once the ore ia gone, and our epirit 

as qualled, We bave sounded thé rock on this alde and on that,—sometimes 
we find the lode again, shifted about its own width to the right or to the left,— 
sometimes up and sumetimes down,—at the time we have given up the pitch in 
despair, All miners know that such is the case, bot the question is, how sball 
we know which way to drive to find the lode again ? I beileve that the key to 
the whole is to be found in a sinking of the ground on one aide of the fissure, or 
its upheaval on the other by some force acting from below. This motion—taken 
ia connection with the underlie of the lodes, will in the great majority of cases 
account thoroughly for the heaves, &¢., which so frequently trouble the miner, 
As illustrative of my meaning, I beg to refer to the section of Kast Pool Mine, 
bow on the wall. In this mine we have two lodes, one underlying north the 
other south. Generally when a cross-course heaves two lodes having a similar 
direction they are both heaved in the same direction. In this case they are 
heaved in different directions, one to the right the other to the left. If Iam 
right iu my opinion, the granite, killas, and lodes have since the formation of 
the lodes been fissured across, aud the fissure having been aferwards filled 
in with quartz and other matter forms the croas-course. The ground on one 
side of this cross-course has sunk straight down, or that on the other side bas 
been raised vertically, and such a motion of necessity has produced the unusual 
pecullarity of a right and left hand heave by thesamecross-vein, Had the lodes 
been vertical they would not have been heaved at all, and we should have had 
no evidence of motion, If they had both underiied in the same direction both 
heaves would have been to the right or to the left, and we might have thought 
the motion horizontal, but having different underlies, the different heaves prove 
that the motion was vertical or nearly vertical ; and this has, I believe, been 
generally the case. I think, then, that the proper way to learn how to drive 
when the lode is lost is to make ourselves acquainted with the direction and 
underlie of all the lodes and cross-veins in the neighbourhood, and especially 
with the heaves which may have occurred tn neighbouring mines. 

The paper waa illustrated by many sections showing heaves, &c., in mines 
known to Capt. Maynard. 

Capt. RoGERS, of Huel Uny, asked whether Capt. Maynardehad over known 
men capable of telling how far, and in which direction, to look for a heaved lode ? 

Capt. MAYNARD had known many-—especially tributers —wbo would be right 
in nine cases out of ten ; but such men were always natnrally desirous of keep- 
ing such Knowledge to themselves. The fact often remarked—thbat. the extent 
of the heave was proportionate to the width of the cross-course— might be easily 
illustrated. (Capt. Maynard illustrated this statement by means of several very 
simple wooden models made in parts.) 

Capt. HOSKING, of East Pool Mine, bad known many tribu'ers who would be 
able to say where to look for a lost lode, in most cases, in thelr own neighbour- 
hood, One man, Jolin George by name, was so well acquainted with the heaves 
iu the neighbourhood of St. Agnes, that the cross-veius in one particular district 
were known as *‘ Jan Georges.”” 
<a several remarks from Messrs. Josiah Rogers, — Trevethen, and George 

errill, 

Mr. COLLINS observed that with such rocks as those in Cornwall, direct ev!- 
dence of vertical motiun was scarcely to be expected in many instances, In the 
colliery districts, however, where the rocks occurred in parallel layers or beds, 
the proofs of vertical motion were innumerable. He called attention to Mr. 
Hen wood’s valuable generalisation,* ‘* the heaves of all lodes, by the same cross- 
vein, are in the same direction.” To this rule there are but three exceptions 
in the whole 114 examples noted by Mr. Henwood up to the year 1848. The 
heave of East Pool, so simply accounted for by Capt. Maynard, would, of course, 
be such an exception. Mr. Henwood had also observed that ‘‘ the extent of the 
heave was in direct gp rye to the width of the cross-vein."’ Such consider- 
ations showed plainly the importance of an extended knowledge of the pheno- 
mena of the lodes and velns in whole districts, 


* Transactions of the Royal Geological Society of Cornwall. Vol. v., 1843, p. 324. 








IMPROVEMENTS IN STEAM-ENGINES,—The first part of the inven- 
tion of Mr. GEORGE WEIR, of Marseilles, consists in applying an a‘justable 
valve in the entrance to the condenser, and thereby causing an increase oi pres- 
sure jn the pa between the cylinder and condenser, or in a feed-heater form- 
ing t ot such ‘Pam , aud injecting into the {eed-heater, or pasvage, the 





water due to condensation {n the main condenser. By a seconq im 
chamber, or fead-heater, is arranged in connection with the eyll 
forming any p:rtof the passage through to the main Condenser, re 
with passage icading to the feed-heater, is provided in the usyay on ; 
face, or In a separate port-face, and the main slide-valve, ora de 
arranged to open the communication at suitable periods, There ma 
more such separate feed-heaters, arranged for different pressures, 








AERIAL NAVIGATION, 


The true question of aerial navigation is described by Me} 
COURTEMANCHE, of Paris, to consist merely in the form or w 
tion of an apparatus having power to elevate, lower ey 
itself in the air by a force which it derives from the air itse 
assertion, although not strictly in accordance with fact, ig it ; 
sufficiently accurate for anyone seeking with Present appligs, 
mode of producing motion to overcome the obstacles to ~ 
vigation. Mr. Courtemanche eoopress that his ship shal be 
motion by a steam-engine, which will actuate three are 
placed at the rear for propelling, the two others are placed 
for elevating, and a rudder placed at the front, It has At thy 
(two at the front and two behind) four inclined plane; OF yi 
which according to the requirements are either turned 4, 
fixed to the sides, or raised and extended by means of 8 ayy 
cords and pulleys, by men placed upon seats on a foot bridge 
ated below the vessel. The ship will also be provided wif 
supports, placed two beneath the rear end and two below 
This apparatus will about 160 feet long, exclusive of the rudd 
the posterior screw, Its greatest width will be about 45; 
its greatest height including the foot bridge will be aboy 7 
These dimensions will be such that in all the transverse goa, 
will present an oval or egg shaped form, The fish-like forg 
is given it is that which is best adapted for cleaving the gir qj 
much effort, to rise easily, and to allow of advantageous woyi 
the screws and rudder, and the wings and inclined planes 
greatest width of the vessel will be about two-thirds of jt; 
in order that the ascending screws may be in free air, 90 ayy 
effectively. 

Were not the weight of materials the sole basis upon Which 
calculation as to the practicability or otherwise of any propa 
for navigating the air can be made it would have been suppoyj 
this important point had entirely occupied Mr. Courtemangiy, 
servation, for he states that in the construction of his yey) 
large pieces of timber will form keels, one below and one above 
one extending the whole length. These keels meet, and ayy 
together at the front and rear, and, consequently, form the 
of the vessel. From these keels wooden beams, forming stay); 
extend from the lower keel to the upper one. On the stanchig 
upon a trellis, is stretched cloth coated with oil varnish, Conseqy 
at the same time that the apparatus possesses sufficient so}iq) 
overcome the resistance of the air, it is also in two parts (there\s 
left in the centre of the vessel an open space wherein the engin 
placed), which by the employment here made of them will , 
great utility, and at the same time of no great weight, They 
neath part of the engine-room will be covered with cloth coatey 
oil varnish. It is advisable to cover this part in order top 
the air from being drawn in, and thus endangering the equilib 
of the vessel, especially in ascending. 

It is not distinctly stated what kind of engine Mr. Courtemy 
proposes to use, but it is obvious that the selection of a suitably 
will render it necessary to call in the aid of some of the largey 
nufacturers, as looking at the dimensions of the apparatus ityij 
seen that it must be of the same power as would be requisite to 
a vessel to steam against the wind with 400,000 square feet of y 
flying. The successful navigation of the machine will giveg 
satisfaction, 








PROGRESS OF DISCOVERIES IN ELECTRICITY, 
SUPPLEMENT TO WATTS'S DICTIONARY, 


The article on Analysis by Fiame Reactions has been alreni 
ferred to as giving a fair idea of the admirable and exh 
manner in which several subjects are treated in Watts’s Dicti 
of Chemistry ;* the article on Electricity may be cited asf 
evidence, The description of Holtz’s electrical machine, with 
the article commences, is excellent, a very large amount ofi 
mation being furnished in less than three pages. Holtz’ 
chine, it is explained, is a machine in which a very small initial cha 
made to give rise to an indefinitely great quantity of electricity of high 
Its action may be described in general terms as equivalent to thatof and 
phorus and a condenser, combined together in such a way as to act up 
other alternately, the condenser being first charged by the electropbor, 
re-acting upon it so as to increase the charge of the cake; next being ¢ 
by the electrophorus to a higher degree, and re-acting upon it more sm 
than before ; and so on, the charge of each becoming greater and grcale 
the insulation is overcome, A very explicit drawing of the machine lute 
usually constructcd is given, ard it is observed that it consists of acm 
plate of thin and very flat glass, mounted on an insulating eboulteaxie,# 
it can rotate in a vertical plane; and a second glass plate, also as thio al 
as possible, is fixed parallel to it, with its centre in the same horizontal lis 
ata very short (4in. or Kin.) distance from it, At the middleof the 
plate there is a round hole, through which the axle of the movatle platett 
without touching, and there are two deep rotches or windows cut out 
site ends of a diameter; at the back of the glass (that is at thoside 
away from the rotating plate) a piece of paper about 2 in. broad Is pastel 
the lower edge of one of these openings, and a similar piece is pasted sli 
uppcr edge of the other opening, each of these pieces of paper having ps 
from it acouple of tongues of stiff paper long enough to project throu 
opening, and just touch the movable plate; both the papers aud thelr) 
ing tongue are well varnished. 

On the side of the movable plate which is farthest away from the fist 
and opposite to the two pleces of paper just mentioned, are two collection 
consisting of arow of metal points proj: cting from an insulated welal 
within a very small distance of the rotating plate, These oollcctors at 
nected with the main conductors of the machine, each of which is provided 
a movable discharging rod, by means of which they can at will be? 
electrical connection with each other, or separated by any required lot 
In order to put the machine in action the two conductors are conuected 
the movable plate is set rotating at a moderate speed, and while it is 0 
an electrified body, such as a plece of ebonite excited by friction, or thee 
an electrophorus, is brought near to, or in contact with, one of the pape 
tures, Both the papers then rapidly become strongly charged with n 
kluds of electricity ; and if the knobs of the discharging rods are separ 
short distance a stream of sparks is seen to pass between them. Let 
become less frequent, but larger and brighter, if each of the conductors 
nected with the inside coating of an insulated Leyden jar. The sparks 
crease in size, but diminish in frequency, when the discharging knobs att 
further apart; but if the distance between them be madegreater thal , 
limit, depending chiefly upon the Insulation of the different parts of them 
the sparks cease to pass altogether, and unless the knobs be quickly 
nearer to each other the machine soon ceases to act. f 

‘Then follows an explanation of the action of the machine, and it Is af Af 
me:tioned that besides the machine just described Holtz has con 
chines acting upon the same general principle, but differing considera! ui 
rangement ; the construction has also been varied and simplified by Po 
his most important alteration being the substitution of small holes i 
enough to let the tongues of the a armatures pass through ey! 
openings of Holtz's original form. Thomson's electrometers are next ah 
and then a section is given on new forms of galvanic batteries, 
Walker’s platiulsed carbon batteries, the bichromate of ) tassium Za 
la Kue and Miiller’s chloride of silver battery, Bunsen’s sulplate 0! 
battery, Leclanche’s battery, Meldinger’s battery, Thomson's batteryy 
and Halske’s battery. In sutsequent section’s Thomsons galvanomell ’ 
veral magneto-eleciric induction machines, the electric resistanceof on! ' 
the standards of electrical resistance, the absolute measurement ‘ tly 
sistance, and the comparative of electro-motive forces, are each care wail 
the whole article being thus made as complete and exhaustive a8 P aa 

* “ A Dictionary of Chemistry, and the Allied Branches of oth 
By Henry Warts, B.A., F.R.S8., assisted by eminent contributors. 
London: Longmans, Green, and Co. 








MANUFACTURE OF SULPHURIC ACID AND SurHarss TE 
vention of Messrs, HARGREAVES and ROBINSON, of W idee id 
a whole series of improvements. The object of the oer 
invention is to obtain sulphuric acid and sulphates by er af 
waste, They prepare the alkali waste by mixing it vr 
preferably chloride of calcium, then running the mixture pee is 
posing vessel, and admitting hydrochloricacid. Sulphide of worn 
decomposed, and sulphate of hydrogen liberated. A portion oraikall 
calcium formed in the above operation is used to prepare more ikall ¥ 
being acted on. The cinders and coarse particles from Lemp It 
strained out, or prevented from passing iuto the decomposing » into tbe 
ferred to use sulphide of calcium in excess, and to pump - ‘irogen 
posing vessel the excess which settles ovt. The sulphide of vr salpe ' 
previous to being burnt for the production, by ordinary means, ‘i part of d 
or is used directly in the production of sulphates. The en 
vention relates to burning sulphur and pyrites in the manufac te alt 
acid and sulphates, and consists in adding steam or moisture to 
to effect combustion of the sylphur or pyrites. N 
Caused to pass through, amongst, or over chloride of 
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nates. According to the fourth®part of the in- 
inm or ebloride of potassium used in the production of 

of sod New plates heated by steam. Lastly, when sulphate of 
i ey tion of sulpburous acid or sulphuric acid vapour 

condition known as panscale ; in eonseqnence 

break it into smal! >teces. The samo Inventors when 

mpactness Tov ret action processes, fuse the ebloride and cast it Into 
enlorides a 3 re corrugated plates, spheres, or other forms, so as thereby 
rings, cylle moh wo a large surface to gases or vapours passing through 
ose at tbe ppeney mix the fused chloride with powdered or granulated 
pngat them. po ‘an open oF porous conglomerate for the action of the 
je, 60 88 oe propose likewise to fuse the chlorides tn a tower or chim- 
or vapour. They Pva bed resembling the hearth of an ordinary reverbera- 
mmunicating hich it is withdrawn and cast. When fusing chlorides 
adh nd parts, they use pyritous coal, shales, and also 
1 as fuel, 80 as thereby to produce sulpburous 

chloride and convert a portion into sulphate. When fusing 

“ to this invention, they allow steam to pass into the furnace 

e, accor’ a and promote the evolution or formation of hydrochloric 
, afford plorides. They heat the chloride before placing it in the chambers, 


Goyal School of Mings, Jermyn Street, 


[FROM NOTES BY OUR OWN REPORTER J 


production of sulp 


re-act U 

















pre XX.—Having examined (said Mr, SMYTH) the implements 
{ methods of, breaking ground, we next come to the modes of 
MheworkmeD, This is & subject well worthy of consideration, 
oot of the advisability of obtaining at the same time the 
Cis of economy and the maximum of work we may get from 
ile and willing to do all that can be fairly expected of them. 
a proportion of the expenses of a mine are absorbed in the 
r orking away of the rock, and other kinds of manual labour 
dant on it, such as wheeling away the mineral dislodged, and 
Toes of the mineral when it comes to the surface, that it isa 
importance not only to prevent too much being paid, but 
the men may be kept to their proper work, and not as by some 
ods be actually demoralised by the mode in which they are paid. 
‘ines of all kinds there are different grades, regulated by the dif- 
nt degrees of intelligence required, and paid accordingly. Thus, 
nanager acd over-looker are paid by the week, the month, or the 
ere others ought to be paid by the real actual amount of 
they perform in a given time, If we compare the working of 
| mine with that of a metallic mine we shall have to remember 
eat differences exist as to the character of the work, and whe- 
the mining {8 done on a large or On asmall scale, If we take two exam- 
rom ourown mines, and select in each case one on a large scale, we shall 
the comparison as follows :— 
COLLIERIES. METALLIPEROUS Mixzs. " 
ewer ..ssseseseceeses COPFOspONdS With ., j "HDI Og Captain an 
Chief resident captain and 
{ sub-captains; grass cap- 
” tain, who has charge of 
surface arrangements, 
nearly parallel with Pitmen or shaftmen. 
Timbermen—who put up 
the supports to the roof 
and sides, 


jot or under yee . 


JOVEFMCD seoreeereeee 
FMAD cospeeresers 

{ ore —-whose duties 
» most important in ra in 
mines ...+ 

nan—his duty ts to g 
nnd to all the workings 
fore the men, to see that 
igsafe... ese 
ers—the actual work- 
g miners, Who cut the 


{xo equivalent. 


Tributers and tutworkmen. 


Trammers, 
Fillers, 
Not needed, 


OUNd ...eceeserereeeece 
ters and rolley drivers.... 
etters or hangers-on .... 
eepers Or trappers...... 
nied At the surfaco— 
KSMCN ssseceeeseeeeveces Landers. 
Dressers, 
Smiths and carpenters, 
nemen essssésnene ” ” Enginemen. 
ides these, Will be to each the staff belonging to the office, as clerks and bu- 
smanagers. The purser in Cornwall is the man who has the expenditure 
he money. 
one of the largest mines in Saxony (Himmelsfurst), where 754 persons are 
ployed, the work is apportioned in a very similar manner—1 surface captain 
r-steiger), 1 underground ditto, 16 under captains (abowlng that supervision 
eater in continental mines than our own), 362 miners and hewers, 54 tim- 
men and masons, 122 trammers, windlassmen, and fillers, 171 dressers at the 
ace, 21 smiths, 3enginemen, 2 watchmen, and 1 clerk; total, 754. In our 
country a mine of similar size and character employs 1098 persons, as fol- 
:-Agents,10; pitmen and timbermen, 11 ; tutworkmen, 250; tributers, 19; 
mmers, fillers, and landers, 74; labourers, or simp'y assistants in this sort of 
»9; boys, 21; making underground a total of 294. But at the surface there 
agents, 9; smiths, 18; carpenters and sawyers, 19; masons, 12; engine- 
b, 15; labourers, 111; foundry and on railway, 37; dreseingmen, 122; boys, 
; girls and women, 204: total, 704, making together, 1098, 
here fg, you will see, a great deal of work to be done at the surface, and it 
erally flods employment for the old men and boys, women and girls, who 
to be found in every district, as well as the men who do the hard work down 
ow; and a large mine, therefore, is always, if fairly prosperous, a great 
lng to any neighbourhood where it isfound. It is evident that for the work 
upervision people must be paid by time, and in coal mines that is generally 
bby the week or month ; but all attempts to pay the workmen by time have 
d unsatisfactory, and it is generally conceded that when men have to work 
themselves in remote places it is better to reckon by the work done, or the 
lee.” ~The rate at which such payments are made necessarily differs with 
nature of the work, The men generally work in shifts of eight hours. Sup- 
log it 8 agreed that a man shall bore holes and fire so many shots in his 
ft, the persou charged with the supervision must not be satisfied if he hears 
shot that the work is done, for it is by no means uncommon for an idle and 
honest workman to so tamp the hole asto make It go off like a gun, and then 
make tt serve again, aud, perbaps, a third ora fourth time. In such cases 
1s the report of the explosion, but no corresponding effect is produced on 
tock, Even in quarrying, when the work isin the light of day, and super- 
on 's comparatively easy, the over-looker must gauge the depth of each hole 
lore it Is charged, or, if his neglect to do so can be counted on, it is more than 
bbable that the holes will be far short of their proper depth ; and he ought 
otosee that they are put down at the proper place to produce the best re- 
lt, It Is, In fact, impossible to get a fair amount of work out of the men 
ithout iuteresting them in their labour. With regare to hours, two shifts 
th of eight bours) per diem is the rule, but when there is unusual expense In 
prlog up the engine-power a night shift of another eight hours is often or- 
ti,80 that the machinery is kept going during the whole of the 24 hours. 
frequently the casein making shafts, whether from the surface or within 
ulnes themselves, for opening out pieces of new ground in search of fresh 
sofore, It sometimes happens that working places are so restricted in 
. and the men have to labour in such constrained attitudes that it is better 
” four shifts of six hours each, the number of men employed under such 
Meultles being two or three, or at most four, at a*time. ‘Che hcurs of inspec- 
may be carried on for a greater length of time, and the men at the surface 
.- 12 hours. In coal mines affairs are greatly different in various dis- 
, tis important as regards the safety of the men to consider whether 
should be rcquired to work one shift or two. In the North of England the 
= dpe as early as 8 A.M., so that by 10 or 11 o’clock the first shiftmen 
ra and have the remainder of the day for rest and amusement. These 
ee by a second shift, who come out in the evening; and other men 
—o In setting timber props, while some work on the roadways, keep- 
eo pd d and open. In Wales the men will not consent to this system, and 
Ses of, for one shift per diem. It thus happens that ff an accident occurs 
a ofall are endangered, whilein the North of England half at least escape. 
aon men are employed specially on particular portions of the work, as, 
=a while in one colliery the men have to hole, or kirve,and cut down, 
- — set will be employed to hole and a different act to wedge down or 
w eeiendhr ay system in metalliferous mines ts to make bargains, and to 
ou ask oe to the progress made, This is called tutwork, or dead work ; and 
re. Tod € question you will be told that there areso many dead-men at work 
ball hafta heres {s a German word, corrupted here into tutwork. Winzes or 
heer} ave frequently to be sunk from one level to another, and the bar- 
to, Tle to sink these, and to remove atertain height and length of the 
+ Fine eh of arrangement is called fathom-tale lu Kugland. Great judg- 
bakin ys site in the agent who has to make these bargains. It is, generally 
tons.” y the fathom, and the price will depend on a greater variety of con- 


1—The size of ¢ 


ONCTE cevcceceees 
ths and carpenters ... 


he shaft or excavation, which, as it may be larger or smaller 
leh ang rr price paid. The medium size of a level may be oh at 6 or 7 feet 
pace i —_ Wide if it should go beyond those dimensions the enlarged 
bth © & serious difference, and if below it will not be economical to 
Th € use of gunpowder, 
3 stannet hardness of the rock. 
% wtbenne and whether it is vughy or cavernous. 
to Work in — wet or dry, as it not unfrequently happens that the miner 
neonventent Places streaming with water, which is not only unhealthy and 
b.~The ~ but makes the progress very siow. 
countries, - living in the district, a matter of considerable importance in 
~The de tay se prices may be of an exceptional dearness. 
a state + ap the surface and the state of ventilation in which, if it be 
1—The Sanen © men do better work, with the same amount of labour. 
to come cannot 1 remoteness of the miners’ dwellings, as those who have 
hand, ot be expected to do so much work as those that are close 


8 and 

' mamta ~The distance the material has to be conveyed, and whether the 

I common waded in the bargain. 
sunpowder on . mines to supply the materials needed by the miners, such 
B—and all those hon, safety-fuses ; and commonly the tools and smiths’ 
racted for, thee have to be paid by the men out of the lump sum con- 
he sehocls are paid and the subscriptions to the sick club and burial funds and 
igher for the a hominally by the men, but the wages being calculated'a little 
me Well managed inp eey, are really paid by the proprietors. These things 
d some altera ton some districts, but in others they do not work so smoothly, 
OC Work 5 What in the system seems to be necessary. Then, again, the quan- 
is Gall “tinted.” Thus the price woul wm por 





fathom while the ground Is of the same character, but when it changed there 
would bea fresh stint. These “ tutwork "’ bargains are often taken by scveral 
meu in partnership ; and suppose there were six men in such an arrangement 
their bill woul run in this wise: * Such and such a mine to John Jones and Co., 
3 fms, 3 ft.. at 91, = 311. 103."" Then from this will have to be deducted —40 Ibs. 
candle, at 8d. = 11. 63, 8d. : 62 Ibs. of gunpowder, Il. 11s.; safty fuses, 63.; sharp- 
ening tools, 3l. 4s.; doctor's fund, 2s.; total, 61. 16s. 8d., leaving a balance of 
241. 133, 4d. to divide between the men, 

It is obvious that nothing but thorough'y knowing the nature of the work, 
and what men can do, will enable a manager to make proper bargains, The 
ground being squared up, it is examined by the men, and then put up, as it 
were, at a sort of auction to tho best bldder, so that if one set of men are un- 
willing to undertake the work others can come in and take it. This is very 
fairly managed in the south-western districts, The manager invites offers, and 
the first bidder will offer to do the work at (say) 151. per fathom ; then another 
will say 121.,and so on, until the manager or agent thinks a fair price has been 
arrived at, wheu be throwe down a pebble, which ts equivalent to the fall of the 
auctioneer’s hammer, and the bargain is closed. If the ground proves easier 
than was expected the men are enabled to get a larger amount of wages than 
Was apparent on their bargain, but onthe other hand, if the ground goes agaiust 
them they have to work harder or get less money than they counted upon. If, 
however, the manager is convinced the men are doing their best he will judl- 
clously give them a better price next month, and so make tt upto them. The 
men, however, are mostly good judges of what the ground is likely to be, and 
seldom or never make a bargain which would be absolutely disastrous to them. 
There are modifications of this plan which come tuto play in the case of mate- 
rials of which large quantities are required for sale, as coal, in getting which 
the men are often paid by weight; or in slate quarries, where the amount of rub- 
bish is enormous, where they are paid by bulk. In collieries men undertake to 
cut the coal and put it into tubs at so much per ton or tram, which is the same 
thing. Every tra:n must be fairly filled, without smalls or rubbish, and when 
it reaches the surface it is weighed by a man appointed for the purpose, and 
the men, if they chose, can employ a check weigher. All, then, that the ma- 
nager at the top hasto do ts tosee itis coal that is sent to the surface, but if any 
workman is careless or dishonest enough to load with stone amongst the coal 
the manager has a right to reject that tub, and so the weight of what coal is in 
it is lost to the workmen, They know, however, well enough that an admix- 
ture of shale, or clay, or stone with the coal goes against the trade, aud so they 
are generally very careful in this respect, and give very little trouble. Then, 
in slate quarries where larg? quantities of rubbish have to be removed, thou- 
sands of tons at a time falling into the quarrics, itis a matter of calculation 
what shall be pald to the men by the quantity. 

In some mines a combined system of payment is carried out. Thus, in the 
South Tamar Mine the tutwork is done at so much per running fathom, while 
in the case of the Carn Brea Mine that would not do at all by itsclf, but 1s conm- 
bined with tributing. |The tributer imagines from the appearance of the strings, 
perhaps, that if he advances a little further they will come together and pro- 
duce roore ore than is visible at the spot then in view, and so he works with a 
view to his getting a better chance of making wages, and is always on the look 
out for such appearancesand chances. It is this which makes the system of 
tributing so useful. It bringsin the experience, Judgment, and acuteness of 
the men who bave been working any length of time in a particular ground, to 
the mutual advantage of the tributer and the proprietor, He undertakes to 
work away a given area of the mine, called a pitch, consisting of so many 
fathoms In length and height, and take out all the ore he can; and for this he 
is to have so many shillings out of every pounds worthof ore. It is thus to his 
interest to examine carefully the rocks he passes through, to keep his eves well 
open, and to carry in his memory all the places which he has observed as pro- 
mising well; and it is equally gocd for the adventurers. But the system has 
drawbacks. It may, aud does, sharpen the wits of the men, but that is a two- 
edged sword, which cuts both ways. The men imagine that if they conceal or 
keep the knowledge of favourable appearances to themselves it will be to their 
advantage in making their next bargain ; and they consider that they are justi- 
tied insodoing. Their morality, perhaps, is not of the highest grade, but human 
nature, after all, is the same down in a mine as at the surface, A careful ma- 
nager must, therefore, be always on the alert to see that nosuch tricks are tried, 
The temptation, no doubt, is great, as it not unfrequently happens that when 
one tribute pitch is let at 15s., another at 11., and perhaps at no greater distance 
a third will be only 5s, This leads to the disbonest transfer of pieces of ore from 
the richer place to the poorer—a distinct robbery on the management of the 
mine, which has to be guarded agaiust ty the vigilance of the agent. Some- 
times, when the men are pald by the quantity of material broken down, they 
are allowed, also, something on the ore obtained from it, When the ores are of 
the more precious meta!s special arrangements must be made to prevent the 
waste of the smallest particle of metallic material. 


LECTURE XXI.--There are many kinds of open working which 
fairly come under the designation of mining, their methods and ob- 
jects being similar. In the early days of mining metalliferous de- 
posits were frequently attacked at starting on an outcrop with open 
workings. The first thing in such cases is to remove the overburden, 
as it is called, which consists generally of vegetable soil, of gravels 
and sands, or other alluvial deposits, and other material of a value- 
less character. The labour required is of a simple, unskilled kind, 
but it often happens that a large amount of prevision and contriv- 
ance on the part of the manager will be required. Taking, by way 
of illustration, a working at Stanton, in Derbyshire, for ironstone, a 
drawing of which in its condition some years ago was on the wall, 
Mr. SMYTH pointed out that the face of the working was 60 ft. in 
length, and vast quantities of material were thrown down by shots 
put inatthesurface. Theiron ore, which in situ appeared in bands, 
with intervals of other but useless material, was picked out and 
stacked until it could be removed for conveyance to the smelters, 
At starting the work began on a hill side. The vegetable soil would 
be carefully removed if it existed in any quantity, and put aside, with 
a view of replacing it when the mining advanced far enough to admit 
of the excavation being filled in with the refuse. In this case a stationary en- 
gine was erected at the surface, from which inclined planes of rail were run 
down to the bottom of the workings. By this means the ironstone is not only 
drawn up to the level of the engine, but the attle or refuse is brought away 
from the face, and being tilted at the top, and heaped out of the way, is after- 
wards roughly levelled for the reception of the vegetable soil. By this process, 
however, a large space has been gradually opened, And here! may take the 
opportunity of pointing out that a line must be drawn in arrangements of this 
sort between this country and others as thickly populated, and new countries 
like America, the neceasity of remaking the ground surface destroyed by exca- 
vations being hardly known in the latter, while in the former it is a duty in- 
cumbent on the engineer in almost all instances. In many cases when a mine 
is commenced on a hill side with open workings it is necessary aleo to run an 
adit level to drain the superincuinbent mass. The removal of the overlie in 
cases of this kind seldom offers any speelal difficulties unless the material be of 
a very adhesive character, when it will require special management, The re- 
moval of the overlie de,ende greatly upon the physical character and condition 
ofthe ground. Another sort of open working is what is called‘ patching’’ in 
some districts, particularly iu South Wales ; a cheap way of getting Ironstone, 
consisting simply of working away at the bill side, and which becomes only a 
case of drawing away the material, arranged according as the work is done 
with a single stope or step, or a series. The latter plan is usually adopted, as 
it allows of the employment of a greater number of men. In foreign quarrying 
the latter is the method usually adop:ed ; and, indeed, in our own slate districts 
of Wales, and where building stone is got on a large scale, a succession of stopes 
is indispensable. 

Passing to the subject of stream-works, which are opened for gold in some 
countries and for tin in our own, it becomes a primary question to known how 
to dispose of the alluvial stuff at thetop. Supposing we are dealing witha 
valley, and a stream running through it, the question 1s first how to get rid of 
the water, If we have the opportunity of digging down, and thus getting rid 
of the water, the case is much simplified ; but suppose the case of a flat bottom, 
where there is no great fail for water, if we would remove the material as 
fast as it is dug out we must devise some means of disposing of the water. 
The most remarkable of these stream-works in this country are those at Pen - 
tuan, in Cornwall, which occupy the whole valley for miles in length, and where 
a succession of steps are formed in the superficial ground whicl Iles over the 
tin ore sought for. The bottom, or what is called the“ shelf,’’ is composed of 
killas, with occasional dykes of elvan, and steps are formed in the alluvial de- 
posit by which a large number of men can work at once. In this case the natural 
stream of water running down the valley isso managed asto do the work of 
washing; and it is so utilised, by means of well-devised culverts, along which 
the water is conducted, Of course the process is much cheapened when it can 
be done by a naturai stream, but othdrwise a steatu-engiue or a water-wheel 
may have to be brongtt into play. In the New World superficial deposits of 
auriferous sand and gravel of a valuable character exist sometimes to a great 
depth, At the Whitehaven lead, for instance, at Ballarat, the valux ble detritus 
is 319 ft. in depth. In the operations necessary to work there it b. comes neces- 
sary to tuin the course of considerable streains; and to keep up communica- 
tions between the higher and lower workings by mcans of arching in masonry ; 
and to make culverts so that the water may flow down the workings ander the 
waste material, which is got rid of by throwing it on the top of such cuiverts. 
In some instances roads have to be changed, to obtain leave for which in this 
country would take not a little both of tine and money, while inCallfornia you 
may have only to arrange witb your next ncighbour, who most likely would be 
interested in the change as much as yourself, ‘Che cost of removing the over- 
burden, if done by manual labour entirely, is very heavy, and particularly in 
new countries like California, where labour is dear, The Californians, to meet 
this difficulty, have introduced a system which they call “ hydraulic mining.” 
Water is brought from reservoirs or tanks by wiat are called * flumes’’ or 
aqueducts, which are placed at an elevation of 130 or 140 ft. above the aurife- 
rous gravel to be acted upon, and there will be a mass of from 120 to 160 ft. of 
gravel t» be removed. The water thus conveyed passes into a large wooden tank, 
or “box ’’ as the local term is, This box is provided with a valve, and from it 
the water is conveyed to the bottom of the working by means of a sheet-iron 
rivetted pipe from 8 to 14in. in diameter, in the sides of which are apertures 
provided with slide-valves and union-Joints, to which four or five ficxible tubes 
or hose are attached, each ending in a nozzle of bronze 2 to 3 in. in diameter, 
From these powerful jet streams are directed against the face of the working 
with a force which, it is said, can only be compared to that of ordnance, and 
where the supply of water is large, and the fall considerable, the effect is per- 
fectly astonishing. ‘I'he quantity of matcrial dislodged by a single arrangement 
of this kind is greater than could be produced by a regiment of navvier, and its 
economy, therefore, is extremely great. Mr. J. A. Phillips, in bis receut excel- 
lent work, entitled “‘ Mining and Metallurgy of Gold and Silver,’’ gives as an 
illustration of the amount of work waich can be performed in a giveu time by 
hydraulic mining the results obtained at the Eureka c'aim, near San Juan, Call- 
fornia, where the bed of “ pay dirt’’is about 105 {t.iu depth. The upper por- 
tion of this deposit, to the depth of 70ft., does not coutain a large amount of 
gold, but is easily worked, whilst the lower portion, having a thickness of 65 [t., 
is much richer, but cemented together, and the work is, therefore, carried on 





under conditions of considerable difficulty, Tho pay dirt is reached by a bed 


rock tunnel of great length, which costs on an average $8 per foot, and of which 
the total expense was $23,009. The works Is carried on by means of four jets 
d'eau, discharging together about 208 gallons per sccond, or 12,500 gallons per 
minute, uuder a prossure of 140 ft. The whole of the operations are conducted 
by four men, and at the exptration of lO working days the washing down of 
fresh earth fs suspended, and the sluices cleared up. In these 10 days 36°5v0 
cubic yards of gavel are worked over. All that the men have to do Is to direct 
the nozzles, and no human labour can be placed tu comparison with the system, 
either tn effect or economy. Mr. Phillips gives an interesting statement of the 
cost of these 10 days, as follows: —Cost of water, $1000; labour, $173; sundries, 
$100: total, $1273. The average quantity of gold obtatned tu this pertod is 
worth $4000. This is sufficient to give an idea of this admirable method of re- 
moving the over burden when it is composed of loose material; but when It is 
more adhesive charges of powder must be uscd. 

There is another specles of open work to which I have already alluded, in 
which the whole materfal might be valuable, as io the case of bullding stone 
and slate, In opening quarrics of this kind care must be taken at starting that 
the works sball be weil drained, and that there shall be a free exit for the rab- 
bish, which is often cnormous in quantity, The next question will be whevher 
the material shall be wrought in one face or several, ‘These are polots which 
will be influenced decisively by local circumstances. Ia cases of waterial in 
which that part only has to be removed through which metallic particles are 
disseminated irregularly the workings will tuevitably lack regularity. In Eng 
land the most remarkable cage of this kind is presented by the great open work. 
ings for tin at Carclaze, near St. Austell. A great amount of mineral has been 
removed in following the valuable tinstuff, and vast cavities have been opened 
to the height of the hill top, and % mile in breadth, and it presents a most ins 
teresting example of excavations on a gigantic ecale, Smaller examples are not 
uncommon where the killas or schistose rocks of a particular kind in whicha 
little tin is found have been removed, leaving the rubbish behind, and thusa 
good deal of tin ore has been obtained at an extremely small cost of carriage, 
On the Continent there are remarkable instances of this class of workings at 
Altenberg, Ehrenstein, and at ny in Bohemia, Scandinavia, too, 
has some valuable deposits of this kiad, which bave led to the famous — 
workings at Dannemora in Sweden, at Arundal in Norway, and at Fatlun 
near Stockholm, at which latter place vast quantities of copper ore having been 
extracteJ by open quarrying, they are now proceeding by subterranean excava- 
tion, In the same way, at the Parys and Mova Mines, in the Isle of Man, the 
nature of the occurrence of the copper ore enables the work to be carricd on in 
a manner similar to that practised at Fablun. 

After a time, however, it will probably become a question as to whether the 
mine shall cease to be carried on as an open cutting. Ata well-known mine in 
Saxony, where they had to work upon a dome of granite cnclosed in sclilstose 
rocks, it was considered better, even when the excavations were very deep, to 
hold on as an open working ; the men were better overlooked, and the applica- 
tion of bydraulic machinery could be effected in a cheaper way. But when the 
overiie gets to be 100 or 150 ft. in height it becomes a serious question as regards 
the safety of the workmen. There is a limit beyond which such vast open work- 
ings are no longer compatib!e with safety, and that limit depends upon the bard. 
ness and dip of the material; andeven in slate quarries there is a constant 
danger of falls, to the great risk of the men working below. 

There is no more important mining industry in our own country than slate 
quarrying. An intelligent Prussian engineer bas lately given some statistics 
on the subject, and he states that in France 188,000 tons of slate (the welght being 
that of saleable material) are annually obtained; in Germany, 78,000; in Bel- 
gium, 25,000; in Scotland, 12,00); in England, 60,000; andin Wales, 470,000 tons, 
Thus, it will be seen that slate quarrying is a branch of mining operations to 
which a great deal of skill, as well as capital, must be brought. In the Geolo- 
gical Lectures a good deal of attention has been given to the cleavage, as well 
as to the deposit of the beds of slate, and you will remember that there ts a con- 
siderable amount of regularity to be found In those particulars, Thus, a part. 
cular plane of cleavage will be found to stretch through a whole line of country, 
with ecarcely any deviation. And where the origtoal line of deposition ts not 
visible the miners must be careful uot to take the plane of cleavage to be the 
line of the beds. Thie isa matter of great importance, because It is the plane 
of cleavage which is looked to first by the workmen, who work parallel to Lhuse 
planes rather than parallel to the beds, and thus regulate the form of the quarry, 
There may be whole mountains of slatey rock which will nut produce a ton of 
slate commercially valuable; and the great thing is to discover good slate, 
The quality even of commercial slate varies very inuch, and sometimes large 
beds which look well turn out, when worked, to be inferlor to other beds which 
do not put on nearly so promising an appearance, The Welsh slates occur prin- 
cipally in the Lower Sliurian deposits, which produce the blue slates got in the 
neighbourhood of Festiniog, and iu the Cambrian rocks, which commence tu the 
neighbourhood of Bangor, and run in a north and south line towards the lakes 
of Lianberis. The Cambrian division have thelr cleavage almost vertical, while 
in the Festinlog district they dip at a moderate augle (say, about 30°), the bed- 
ding being excessively confused and contorted, dipping at a rather higher angle 
than the cleavage. ‘The most magnificent slate quarries in the world are at Pen- 
ryho, near Bangor. The face of the working Is above 1000 feet in height, cut 
iuto a serics of semicircular stages, each about 54 ft. in width, and each having 
a different set of men. As each working goes on step by step, and simulta. 
neously, the whole face is gradually worked down, the whole forming a vast 
amphitheatre. A series of iuclined planes are arranged, by which the material 
is conveyed to the places where they are split, and other places where the re- 
fuse is put. This plan is the best that can be devised for employing with effcct 
a large number of men, 

The next point is to secure the means not only of sending down the slate to 
the central places, but to remove the rubbish to be tipped over on such a por- 
tion of the mountain as there is good reason to believe will not yield good slate, 
This is important, because these quarries are often opened without considera. 
tion for the future, and thousands and tens of thousands of tons of rubbish 
have been tipped where it was afterwards found the slate was good, and which 
could not, therefore, be obtained excepting by removing this artificial overlay, 
or by underground mining. Careful arrangements must also be made to pre- 
vent unnecessary breakage of the slate by dropping it too far, or farther than 
is necessary, after it hae been quarried, This is done by slides and various cog. 
nate contrivances, so as to let down the material from the face of the rock 
whence It is got'to the level below. The quarrymen are hardy fellows, of un- 
filnching courage, who suspend themselves from the heights above, or who work 
on narrow ledges, from which a fall would be fatal, but they seldom have any 
accidents, and seem not to know what giddiness or fear are, Sometimes, hows 
ever, Vast masses of the rock will break away, and fall like an avalanche, over 
whelming all below. There is, however, generally sufficient warning to permit 
the escape of the workmen, but-the steps below are insuch cases destroyed, and 
the regularity of the quarry greatly depreciated, In the southern parts of these 
slate ‘districts a practice obtains of following the slate vertically downwards 
until the face is often 200 or 300 ft. from the top, and if the ruck be jointy there 
is a corstant tendency of large masses to fall in this avalanche-like way, aud 
the flaws not being visible at the top, which Is usually covered, although per 
haps very thinly, with some sort of overlle, this danger is very considerable, 
The sort of warnings which the men get are, perhaps, the fall of a few small 
stones, as the tottering mass begins to incline. This attracts attention enough 
to permit them to escape, because ry J are aware of the character of the dangor, 
but there is neither time nor possibility of means to avert the catastrophe under 
such circumstances, I have known cascs in which masses have fallen which 
have filled up an entire quarry to three-fourths of its height, and ro stopped 
the working for many years, This arises entirely from the faulty principle on 
which the quarries are laid out. Inu all such cases the adoption wf the stope 
arrangemeuts, ke that of the Penrhyn Quarrtes for instance, would have pre- 
vented the accidents, and where falls, if inevitable, would have been moderate 
in extent, and thus neither have imperiiled the safety cf the workmen nor the 
existence of the quarry. In laying out the workings of a quarry it is, in refer. 
euce to this particular danger of falls, important to know whether the cleavage 
faces you or goes away from you. If the face is towards us the step must be 
broader to preven: falls, and then there will be some advantage in the fact that 
the slate when broken away will slide down to the bottom of the quarry, to te 
further treated and fitted for the market. It sometimes occurs that tbe ques- 
tion of a quarry paying or not paying depends upon this very point, and the ne- 
cessity has happened for changing Lhe place and beginning again, Proceedings 
of this kind, however, should be avoided by careful examination and study of 
vach individual case, as the patience of shareholders is gradually worn away 
when it is found that at great expense the mountain side has becn attacked, 
and satisfactory results have not followed. ‘here are many good quarries on 
which from 30,0091. to 50,0001. was expended before there was any return, 





STEAM-BOILERS.—In carrying out the invention of Mr. Davip 
DAVIDSON, of Glasgow, according to one modification, with external 
furnaces, an arch-shaped casing is placed over each furnace at 
the front end of the boiler, and from the back ends of the casings 
tubes are carried along the flue below the boiler to the back-end, 
where they are turned up and made to enter the boiler. The after parts of the 
tubes are by preference made smaller in the bore than the forward parts, ‘che 
fire-bars of the furnaces are made to consists of wrought-iron tubys, having 
their ends®fixed tu casings, which may Le connected to the casings hereinbefore 
referréd to, or separate therefrom ; and the feed water is made to pass through 
these tubes before entering the main boiler. The fire-door is made hollow, and 
with internal flanges to lead the air by a zig-Zay Course, 80 as to become Leated 
on its way upwards to an aperture or apertures on the inuer side, through which 
it enters the furnace. A nvyzzle is fitted in the centre of each aperture, and 
steam is supplied thereto by a flexible tube for the purpose of inducing the re- 
quisite ingress of air. 


TUBULAR STEAM-BOILERS.—The invention of Mr. E, MARCHIN, 
of Leadenall-street, consists iu constructing steam-bollers of inclined tubes, 
which, with their connections, form a series of complete circulis, the water, 
after passiug through such tubes, being made Lo enter a steam-cliainber, where 
the steam separates, while the water passes down a vertical tube outside the 
boiler, and again enters the lowermost of the inclined tube. A mud collector is 
provided at the lower end of the vertical tube. A safety-valve is provided for 
the boiler, consisting of a casing having an escape aperture, provided witha 
valve and a cylindrical cavity, in which fits a piston connected with the valve, 
in such manner that the pressure of the steam on the pl»ton will cffect the open- 
ing of the valve. The piston is beld agaiust the pressure of the steam by a 
spring. A water-level judicator is also provided to the boiler, wherein a tube 
is counected to the waterspace of the boiler, terminating in ao upward bend, 
while another tube is carried down from the steam space to within a short dis- 
tance of the other tube, and an ordinary gtage glass is fitted between the two 
tubes, into which gauge glass, as also iutw the bend of the water tube, sufficient 
{mercury is placed to count: rbalance the head of water in boiler. 


AUTOMATIC COMPENSATING MECHANISM FOR ENGINE GOVERN. 
ORS.—The iuvention of Mr. G. DENIS, of Paris, is designed to afford a simple 
aud certain means for automatically regulating governors while preserving 
their freedom aud “ sensitiveness.’’ ile adopts two arraugements based on the 
same priuciple—the first is a differential motion automatic compensator; aud 
the second an inverse motion automaticcompensator. In the first arrangement 
a screw and nut and two wheels are arranged in combination with the governor, 
fhe nut bas a tooth, and cach wheel bas a tooth or a number of teeth. Solong 
as the engine runs at its normal velocity the nat will remain Midway between 
the wheels, and its tooth will not come in contact with their teeth, but as soon 
ab the speed is liner increased or diminished the tooth of the But will come in 
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contact with that of one or other of the whcels,and the balls will either rise or fall, 
and close or open the throttle-valve. In the second arrangement he employs 
two bevel-wheels, driven by a single pinion in opposite directions. Each wheel 
has a tooth designed to act on a nut which ac‘ uates the throttle-valve. Ascrew 
rod, provided with a ring, passes through the nut and the two whecls. This 
ring, when the engine runs at its normal specd, lics between the two wheels; 
when the speed vartes the rlog engages with one or other of the wheels, and the 
nut is thereby raised or lowered. 








CASUALTIES IN COAL MINES. 

Several enquiries having been made as to the character of the essays 
which should be sent in to compete for the premiums offered by Mr. 
EDWARD HERMON, M.P., it may be stated that in this respect the 
widest latitude is allowed, The sole object at which Mr. HERMON 


aims is to prevent the loss of any life in a coal mine, if that loss can 
be prevented by the substitution of any other system for that now in 
use ; and the essays which go farthest to facilitate the attainment of 
that object will receive the awards, 

The premiums offered are very handsome ones—being 150/, for the 
best essay and 50/. for the second best; and the adjudication of the 
premiums will be made by gentlemen whose co-operation Mr, HERMON 
has been very fortunate in securing, and whose award will give con- 
fidence to all classes, The adjudicators are— 

Mr. PETER Hiason, H.M. Inspector of Mines for the North Wales 

and West Lancashire district, 

Mr. FRANK N, WARDELL, H.M. Inspector of Mines for the South 

Yorkshire district. 

Mr, Rupert KeTTwe. of Wolverhampton. 

Mr, A, STAVELEY HILL, Q.C., M.P. 

Mr. THoMAS Huaues, Q.C., M.P. 

Although it is a distinct condition that phraseology and spelling 
shall not influence the award, it may be well to suggest that the com- 
petitors should be careful to write legibly, and on one side only of 
the paper; because it will be much more easy for the adjudicators 
to comprehend the views of the competitors if they can rapidly un- 
derstand the statements made, than if the writing is so difficult to 
decipher that the first part of a statement is almost forgotten before 
the end of it can be reached, The latest date at which the essays 
can be sent in has been fixed for Wednesday, February 28, and ali 
competitors should forward their papers through the post, addressed 
to Mr. EDWARD HERMON, M.P., Winckley-square, Preston, who will 
see that all are carefully brought to the notice of the adjudicators. 

We may repeat that the prize essays will be published in the 
Mining Journal, and possibly some of the others also, 





MINES REGULATION BILL, 

The object of this Bill—leave to introduce which was given on 
Monday night—is to protect children from labour in the mines at 
too early an age or for excessive periods, and to bring about a dimi- 
nution in the large number of accidents, so far as such accidents 
arise from preventable causes. This object the Bill seeks to effect 
by prescribing general rules for uniform observance in mines, and 
requiring special rules to be made for each mine, all of which rules 
the owner and agent aro bound under penalties to see carried out, 
The gurantees for the enforcement of these rules are a staff of In- 
spectors, to which it is intended to make some increase, and an en- 
tirely new provision, whereby every mine is to be placed under the 
control of a certified manager, who, as well as the owner and agent, 
will be responsible for any non-observance of the Act, through his 
liability to the loss of his certificate, as well as to penalties, 

The provisions of the Bill which specially eall for attention are 
the following :— 

The Bill applies to mines of coal, mines of stratified ironstone, 
mines of shale, and mines of fire-clay, 

The age for admission to the mines is fixed at 10; boys from 10 
to 13 arc to be half-timers, and as such are not to be employed in any 
one week more than three whole days or six half-days, the maximum 
of a whole day’s employment being ten hours and that of a half- 
day’s employment six hours. Such boys are to attend school eight 
hours every week, without counting attendance at Sunday-school or 
night-school, or school before 8 in the morning, or any attendance 
in excess of three hours at atime or five hours in aday, Lads from 
13 to 16 are restricted to 56 hours of Jabour per week, For all under 
16 an interval of rest of 12 hours is secured between each day’s em- 
ployment, except between Friday and Saturday, when an interval 
of eight hours will be permissible, in order that the boys and lads 
may by beginning work earlier on Saturday morning be able to leave 
earlier in the day, and so enjoy the Saturday half-holiday, 

Sufficient intervals for meals are secured whenever the period of 
employment exceeds five hours, 

The person in charge of an engine for raising or lowering miners 
is required to be 18 years of age. If the engine is worked by a horse, 
the person directing the driver,;and not the driver himself, is, as 
under the existing enactment, to be deemed to be the person in charge 
of the engine, but the driver is required to be 12 years of age. Where 
wages are paid according to the quantity of material wrought, pay- 
ment is to be made exclusively by weight, save in exceptional cases, 
where, from local exigencies, measuring or gauging may be sanctioned 
by special exemption from the Secretary of State. The use of the 
standard weights is to be enforced, to the exclusionof any conven- 
tional system. 

Double shafts are required, and the communication between the 
two shafts is to be throughout not less than 4 ft. wide and 3 ft. high. 
The enforcement of this enactment is, in the case of such mines as 
are not now required to have two shafts, to be postponed to Jan. 1, 
1875, and the power is reserved to the Secretary of State to exempt 
fire-clay mines, wherever a second shaft seems unnecessary. In ac- 
cordance with the precedent of the Merchant Shipping Acts, each 
mine is to be under the control of a manager, to be appointed by the 
owner, who may appoint either himself or some other person. But 
the manager must be certificated. A certificate is only to be obtained 
by a person who passes an examination conducted by examiners ap- 
eg by the Secretary of State, and gives satisfactory evidence of 
1is sobriety, experience, ability, and general good conduct, It is in- 
tended that this examination should be conducted locally, and be of 
a thoroughly practical character. 

To this rule, however, an exception is made in favourof those who 
were in the position of managers on Jan. 1, 1872, and have con- 
tinued to be so up to the passing of the Act. Such persons will be 
permitted to take out certificates without passing an examination. 

If at any time an Inspector of a district reports that an enquiry 
is expedient to ascertain whether a manager is, by reason of in- 
competence, drunkenness, or gross negligence, unfit to discharge his 
duties, the Secretary of State may direct a formal public investiga- 
tion to be conducted by a Court to be specially coustituted for the 
purpose, and the Court will have power to suspend or cancel the cer- 
tifieate of the manager, power of remission being reserved to the 
Seoretary of State, 

The general rules contained in the Bill of last session are amended, 
and additions are made to them, If any person contravenes or fails 
to comply with any general or special rule, such person, and also tbe 
owner, agent, and manager, are each to be criminally liable; but 
each may exonerate himself by proving that he took all reasonable 
means to prevent such contravention or non-compliance. 

The principal amendments to the general rules, as contained in 
the Bill of last session, are—1, That in the first general rule, which 
requires ventilation sufficient to render the mines safe under ordi- 
nary circumstances, the words “ under ordinary circumstances” are 

expunged,—2, That further restrictions upon the use of powder in 
fiery mines are introduced.—3. That guiding and signalling ma- 
chinery are to be provided in deep shafts.—4. That provision is to be 
made to prevent the rope slipping either on or off the drum. 

The principal additions to the general rules are the following :— 
The owner, agent, and manager of the mine are to be required to see 
to the propping of the roof and sides of the working places, as well 
as of the roadways ; to cause an inspection to be had of the-ventila- 
tion before workers are admitted to the mine, and of the mine gene- 
rally every day ; to withdraw the workmen in case the mine be found 
in a dangerous condition ; to allow the workmen once a month to in- 
spect and report upon the mine, To appoint in each mine a station 


or stations beyond which workmen are not to go without special 
authority ; to allow the workmen the option of using either the down- 
cast or upcast shaft where each is available for ascending or de- 
scending, and to have a man in attendance to raise any workman 
who isin the mine, New special rules are to be required in the case 
of each mine after passing the Act. 

With regard to abandoned mines the side entrances are to be fenced 
as well as the top of the pit shaft, and the maps to be deposited are 
to be copies of the most recent working maps, 


The Metalliferous Mines Bill follows the Coal Mines Bill in its 
provisions as to the employment of boys and lads under 16, but the 
provisions requiring that every mine should be placed under a certi- 
fied manager is not incorporated, being deemed unnecessary. 

The general rules are for the most part the same as those con- 
tained in the Metalliferous Mines Bill of last session, the most im- 
portant additions being the general rules which relate to the follow- 
ing matters :—The restriction upon the use of powder, the placing of 
ladders and supplying the ladder round with sollars at certain in- 
tervals, and the separation in the shaft of the ladders or man-engive 
from the machinery for raising the minerals. From some of the 
provisions of the Bill mines are exempted wherein not more than 12 
persons are employed underground ; and, in consideration of the 
honeycombed character of some of the mining districts the general 
enactment requiring all abandoned shafts to be fenced is qualified 
by certain limitations ; but no shaft is to be left unprotected which 
the Inspector of the district requires to be fenced, 





FOREIGN MINING AND METALLURGY. 


Orders are arriving freely at the French coal mines, and coal is 
also delivered more easily, thanks to the falling off in the sugar- 
works traffic. There is, further, less discontent with the railway ad- 
ministrations, and the managers of the Eastern of France Railway 
even come in for a certain meed of praise. The engineer-in-chief 
of the Department of the Nord has presented to the general council 
of that department a very interesting report upon the progress of 
coal extraction in the district. It would appear that the extraction 
of coal effected from the coal basins of the Nord declined in 1870, 
as compared with 1869, to the extent of 56,200 tons. On the other 
hand, the extraction of the Pas-de-Calais experienced in 1870 a slight 
augmentation. The Anzin Mines, which alone produce three-fifths 
of the whole extraction of the basin, suffered the most from political 
events, as they make more distant deliveries than any other local 
workings, It is curious to note that half the production of the coal 
basin of the Nord is consumed out of the department, and that Bel- 
gian coal at the same time figures in the consumption of the Nord 
to the extent of one-third, The enginecr-in-chief considers that the 
interests of the coal basin of the Nord would be greatly promoted 
by a prompt completion ef the Valenciennes and Aulnoye Railway. 
Prices are maintained with the same firmness as hitherto, The Ahun 
Collieries Company will pay on July 16 a dividend on account for 
1872 at the rate of 12s. per share. 

All the working miners in the Charleroi basin have resumed their 
employment; the demand experienced for coal is, however, still so 
active that it is met with difficulty, There are hardly any stocks at 
the pits’ mouths, boats and railways carrying away supplies as fast as 
they are made available for consumption. Freights to Paris have 
fallen ; prices of coal, on the contrary, are very firm ; coke is also 
scarce and dear, The demand for Comestic qualities of coal con- 
tinues active and pressing, and the maintenance of prices with firm- 
ness is considerably assisted by this circumstance. From the basin 
of the Couchant de Mons cheering advices also come to hand ; plant 
is scarce, but stocks, notwithstanding this circumstance, are of no 
greatimportance, Skilled miners are now earning what are regarded 
as the high wages of 3s. 8d. to 3s. 10d. per day, and as the orders on 
hand are considerable it is expected that this rate of payment will be 
continued for some time, In the Liége basin complaints begin to be 
heard that deliveries are decreasing on foreign account; in conse- 
quence of transport difficulties, coal from the Ruhr basin has obtained 
more ready access to markets formerly enjoyed by Liége coal, and a 
serious competition has resulted in consequence. The Belgian Go- 
vernment appears disposed to do its utmost to remedy all transport 
difficulties, and some writers contend that, after all, German indus- 
trials are not much better off than their Belgian neighbours in the 
matter of railway traffic. In Silesia, for instance, the railway situa- 
tion is far from being good, and very large stocks have accumulated 
at the pits’ mouths and at the railway stations. There appears, also, 
to have been some over-speculation in coal in Germany. The ex- 
ports of coal from Belgium in October amounted to 413,316 tons, 
against 119,657 tons in October, 1870, and 351,997 tons in October, 
1869, In the total for October, 1871, France was represented by 
369,349 tons, the Low Countries by 40,555 tons, and the Zollverein by 
only 3266 tons, The exports of coke from Belgium in October were 
53,535 tons, of which 27,528 tons went to France, and 25,182 tons to 
the Zollverein. The coke exports of October, 1871, exceeded those 
of October, 1870, by 25,681 tons, but were 9449 tons less than those 
of October, 1869, The Basse-Sambre United Collieries Company will 
pay, March !, a dividend of 17. per share for 1871. 

A proposition of M, Laurier for the purchase of the French rail- 
ways by the State has excited some commotion in the French indus- 
trial world, as it is feared that industrial interests would suffer by 
the change. However, whether these views are well founded or not, 
it does not appear probable that the proposition of M. Laurier will 
be accepted just at present. There is no material change to note in 
the state of the French iron trade; it is still characterised by general 
activity, and, if the state of affairs be notso brilliant as in Belgium, 
it is still far better than could have been expected a few months since, 
It is stated that the Mazeline establishments at Havre, more gene- 
rally known as the Forges et Chantiers de l’Oc¢éan, have been pur- 
chased by MM. Behic and Dupuy de Léme, on behalf of the company 
styled the Forges et Chantiersde la Méditerranée. The combination 
appears a good one, and is likely to be favourable to all parties, The 
price of Bessemer steel is still lowerin France than in England, Ger- 
many, or even Belgium; the bulletin of the committee of French 
forgemasters gives a reason for this by showing the scarcity of mine- 
rals in England, and the abundance of similar supplies in France for 
many years to come, thanks to the bearings of Corsica, Bidassoa, &c, 
This explains the considerable increase presented by the production 
of Bessemer steel in France of late years, an increase which seems 
likely tocontinue, There is no change to report in the prices of iron 
upon the French markets, 

Prices of raw materials are increasingin Belgium at a rapid rate. 
The condition of the Belgian iron trade still continues, however, 
highly prosperous, and the contracts which industrials have on hand 
will occupy them until August or September. For the present firms 
and companies are refusing fresh contracts, as they are hoping to 
obtain orders at more remunerative rates ; this tendency on the part 
of industrials is, however, becoming weaker, The demand on rail- 
way account continues just at present the most urgent and the most 
inportant ; thenumberand importanceof the new concessions granted 
in Hungary, Roumania, Turkey, and Russia seem to predict a long 
and brilliant future to the iron trade ; but one’must not speak with 
too much confidence upon the subject. Upon the Charleroi market 
merchants’ iron is quoted at 8/,, 8/. 12s., 92. 4s., and 101. per ton, ac- 
cording to classes, Plates have experienced a slight advance. Rails 
are scarce, and some orders have been obtained at a little above 9. 
perton. Itappears that the exports of rails from Belgium in October, 
the last month as to which we have official information, amounted 
to 9293 tons, while those of plates were 2345 tons. The exports of 
iron of every description (exclusive of minerals and limailles) from 
Belgium in October amounted to 35,452 tons, showing an increase of 
14,793 tons over the corresponding exports of October, 1869, and of 
15,322 tons over the corresponding exports of October, 1870, The 
exports of steel from Belgium in October appear to have been com- 
paratively trifling. 

At Paris, Chilian copper delivered at Havre has made 892; ditto 
in ingots, 90/,; ditto tough English, 952,; and Corocoro minerals, 
pure standard, 90/. per ton. At Havre, Chilian in bars has made 
902. per ton, but more recent advices show some weakness in quota- 
tions; English has brought 88/. to 91. per ton, and Spanish 86, 
per ton, Copper has been generally firm upon the German markets ; 








the Dutch markets have not experienced much chayy, 
presented irregular quotations. At Paris prices have gi, 
way; English tin, delivered at Havre and Paris, hag jy, ~ 
Straits, 154/.; and English, delivered at Rouen, 152; 
Rotterdam the business passing in tin has been gon 
limited ; Banca has been held at 85fls._ Billiton is extremes 
An advance has been easily established in lead by the pring 
gian and Prussian firms producing that metal, as the ian 
sumption is large, and appears likely to increase, French 
vered at Paris, has made 19/.; Spanish, delivered at Havre 
and English, 197. per ton. At Rotterdam, Stolberg ang 4 

have-made 11} fls.; and German, of variou3 marks, 108 fis,» 
sustained its price tolerably well. Silesian zinc, delivered 3 
has made 24/, per ton ; ditto, delivered at Paris, 23), \¢, 
Vieille Montagne ziuc in sheets has brought 30/. por ton at y,- 
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FOREIGN MINES, 


SIERRA BuTres.—Result of the “clean-up” for Janyyy, 
ceipts, $27,210; 2262 tons of ore werecrushed during the month, Cost i, 
and milling the same, $4°9414 per ton = $11,174. Water irregular." 
improvement next run. ‘= 

PaciFiIc.—Telegram from the superintendent :— Mails ey, 
Production of silver since “‘clean-up’’ (end of December), $29,009, ¢, 
stop Mettacom mill awhile, wood exhausted. Batters’ ledge worth $20 

JAVAL1.—The directors have received advices from their, 
Capt. Sohns, accompanying a remittance of gold bars, valnod q ¢! 
2300I., for the months of November and December, at a cost of 1209), the 
yield was 11 dwts., against 7 dwts., the former average, Capt, Sohig 
a discovery a day or two before the departure of the mail of a Very righ 
which he encloses a sample. 

EcLIPsE (Gold).—H. Tregellas, Feb, 13: Telegram: gu, 
lays by storms, now going on well smelting silver ores, large quanti; 
Bluett’s vein ylelding well, and will forward $25,000 silver montiiy. 

ANGLO-ARGENTINE.—J, Vivian, Dec. 20: Gualilan: They 
the arrastres has been prepared, and the delay in getting them to wr 
tributable to the non-arrival of driving-gear, &c. The arrastres ha 
driven off the engine, and in the absence of shafting, belting, and 
this cannot be done. We have nowon the mine gear work tor typ wy 
which orly arrived in October ; the last instalmeut may be eXpected inj 
Two arrastres are now permanently fixed, and the driving-gear of thy 
being connected to the engine; these will, probably, be Sufficient fur 
mating for the present. Returns may be expected at the time Mentloueg 
letter under date Nov. 6. In the letter of that date Capt. Vivian 
think I may safely promise you that we shall commence making yy 
latter part of January or the beginning of February.” : 

PONTGIBAUD.—W. H. Rickard, Feb, 2: Reure : The 80 mety 
south of Agnes’ shaft, is unproductive. The 60 north, on Virginie’) 

% ton of ore per fathom, and the same level south % ton. The 4) 
winze, yields also % ton, and the 40 north 4% ton of ore per fathom’ 
north, on the eastern part, yiclds stones of ore irregularly, The same jus 
the main part, has entered unproductive ground. The 20 sow) Yields a 
saving work. The adit north yiclés % ton of ore per fathom, but thes 
end is poor. The cross-cut at the Stollen, west of Paul’s shaft, ts tu yy, 
derea ground. The same level, on the western part of the lode, north / 
shaft, yields stones of barytes, spotted with lead ore. The Mili adit jon 
has entered a very kindly lode, yielding 1 ton of ore per fathom —jag, 
The 100, north of Nosky’s shaft, is poor ; we have set to drive this jen 
western part of the lode, which will open out a little tribute ground, 
The winze in the bottom of the 20 opens out tribute ground wort) Y toy 
per fethom.—La Brourse: The sinking of Basset’s shaft below the 19 iq 
to be spary; the ground Is hard and wet. The 120 metre level south 
little saving work of low quality, and the 100 south 1 ton per fathom,’ 
in the same direction, yields ore stuff of low quality. The lode in tho 
ordered aud poor ; the lode, where being underent, behind the end, cons) 
yleld from 2 to 24 tons of ore per fathom.—Pranal : The 70 © etre tery 
yields a little saving work, and the same level sonth 14 ton per fathon, 
70, on the eastern part, north of No. 2 winze,is poor. The 50 north § 
productive. The 30 south is still in stiff, close rock. The 8 north, onty 
ern vein, ylelds 4% ton of ore per fathom.—Surface : The dressing has by 
ried on without iuterraption, and our samplings hare amounted to %%y 
St. Amant: The 25 metre level, north of Susan’s shaft, contiues ina| 
wide, of kindly appearance, producing stones of lead ore and carbonated) 
The same level south shows spots of lead ore, and the lode Is very regular 
rise in the back of the north level is poor.—Labrugere : In the adit 
Laplanche the lode is uuproductive. Thecross cut at the Moulin de Lag 
entered soft, disordered ground, but has not wet with anything off 
during the last month's drivipg. 4 

MoNTE ALBO.—W, Martin, Feb, 2: Su Ergiolu: The nev 
has now attained the depth of 17 metres below the No. 4 level, and Is bely 
tinued by nine men ; the lode is not so good to-day as when last repo 
but is yielding for size of shaft 4g ton of ore per metre. Iu No, 4 levelé 
north from the new shaft, the lode is about 20 fuches wide, prodacig 
stones of ore. In the winze sinking in the bottom of this level, southd 
shaft, the lode is yielding for size of winze 4% ton of ore per metre, We 
two stopes In the back of No. 4 level, ylelding 44 ton per metre, and ony 
ing % ton per metre.—Guzurra : Julius Cesar cross-cut {fs still being ent 
and the ground Is more favourable for driving than it has been, Te 
going east from the bottom of winze, under Julius Cesar level, is a 
poor, In Julius Cesar level, driving west on lode B, the lode is atoutil 
wide, composed of quartz, blende, and schist, intermixed with spots of 
but not of sufficient quantity to value. In the same level on lode A, tht 
1 metre wide, composed of quartz and blende, producing good stones of 1@ 
grained lead ore. We are just entering the ore ground which the former 
of the mines had in the bottom of Santa Clare level, that was aba 
them on account of the large quantity of water that existed, I haw 
formed that this colunin of ore is 60 meares long, if so should it be» 
reported here we shall soon be able to increase cur returns. In Napoli 
south, the lode is 4 feet wide, composed of quartz, white iron, and ti 
termixed with spo's of copper ore. The stope in the back of this level 
ing % ton of ore per metre, Galleria Nuova is still being continued ; the 
at present small and poor, We are driving this level across the valley 
mountain to the other, and until we get this level well into the othe 
setiled ground we shall not get any mineral ground. I think we hate 
to 20 metres more to drive to cross the valley. ‘Ihe winze in the bottom 
Lucifer level is being continued, and is without change since ast repom 
have the greater portion of the machinery dere on the mine, and the @ 
are getting on as fast as possible with the engiue-houses and crusher-bot 


(For remainder of Foreign Mines see to-day’s Journal.) 








MINING GLossaRY.—The third edition of the Glossary of Ii 
and Smelting Terms has now been printed, and contains cart 
compiled lists of the technical terms used in the mines of Com 
Derbyshire, South Staffordshire, Newcastle, and Spain; anid 
smelting terms used in France and Germany, The book, which 
be found extremely valuable to those interested in mines dei 
thoroughly to comprehend the agents’ reports, will be forwarded! 
the Mining Journal office, 26, Fleet-street, E.C., on receipt oft 
may b» obtained, by order, through any bookseller or newsis 





STEAM BRAKE FOR WINDING-ENGINES.—A new arrangem 
brake has been applied to some of the winding-engines 2 
The brake cylinder, instead of having, as usual, an upper one 
municates by the whole of its area with a steam chamber, ot 
the capacity is about threfold the volume of the cylinder. a 
of the valve chest has three openings ; the lowest serves to admit the te 
low the piston, the upper one opens thesteam Into the cylindrical chan < 
of course, upon the upper face of the piston, and the Intermediate it 
the exhaust. The slide valve has its upper side enlarged, and Pp 4 
rectangular opening, corresponding to the the highest opeulng py 
When the brake is not in operation the valve uncovers the highest it the 
openings, so that the steam acts equally on both sides of the piston. a 
be moved, for which purpose a lever moved by hand is suitably be ind 
lowest opening remains froe, and the steam continues to act on a 
of the piston ; but the upper opening closes gradually, and soon ' inva 
tained in the upper chamber becomes confined. If the valve !s rat 
upper opening begins to communicate with the exhaust, and ol ‘ore 
escapes. This movement is rendered progressive by the epeclae i apeall 
the upper opening. By reason of this slow escape the pistou = at ini 
below by the steam 1s moved slowly, and the brake is gradual he ' 
A gauge placed before the workman allows him to regulate the ul 
the brake with the utmost nicety. 


MANUFACTURE OF STEEL AND IRON.—The object of vo 

of Mr. P. A. DoRMOY, of Paris, is the cconomical manufacture ® bi 
steel and iron, tempered, pulverised, cast, and forged with coke Orble al 
of apparatus having hearths, the flames of which are inverted, vr sant 
canal regenerator, and regulator of the gases, and fusing basin. metal. i 
is employed in the apparatus whether for the fusion or refining? current 
separated the grain metal in projecting it at a white heat in “ jotimal 
water, which purifies it and facilitates its crushing, he makes nogent® 
ture of the metal so crushed, and he assures himself of its regen’ and 
taking smali quantities of the metal from different part ; 
a separate analysis of them, which he compares. When 
difference, he adds to the mixture a sufficient quantity of tha 
bonising matters till he obtains the desired quality, and — 
operate on the largest masses with the certitude that the me 
will be always identical, 


WARMING RAILWAY CARRIAGES,—The invention 
woop, of Northumberland-street, Strand, consists of int 
air into railway carriages at the discrction of the pasecngem 
or tubes running the whole length of the train, which are fitted 
placed in frout or sides of the engine. The speed of the ¢ 
air through the smoke-box or fire of the engine, through 
where the air is heated, and thence into the carriages. 
air into the carriages by means of similar pipes, which © Ot fire. ¢ 
the train, without passing through the engine amoke-box o ot or ol 
partment to be supplied with taps in connection with either the pleasult® 
pipes passing through, which cau be turned on or off a 
passengers. 
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SUPPLEMENT TO THE MINING JOURNAL: 


CHAPLIN’S PATENT STEAM ENGINES & BOILERS 


(PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862), 


The ORIGINAL combined Vertical Engines and Boilers, introduced by Mr. 
CHAPLIN in 1855. Each class kept in Stock for Sale or Hire. 


— WIMSHURST, HOLLICK, & CO., ENGINEERS, 


WORKS: REGENT’S PLACE, COMMERCIAL ROAD EAST, LONDON, FE. 
CITY OFFICE 17, “CANNON, STREET, "samchens. E.C. 





ng,* 17, 1872. ; 











cmagnag? a AWARDED TWENTY GOLD AND SILVER FIRST-CLASS PRIZE MEDALS. 


OWENS AND CO., 


Hydraulic and General Engingers, 
I ‘REET, FLEET STREET, LONDOE 
bs" ¢ L. 





IMMENSE SAVING OF LABOUR. 


MINERS, IRONMASTERS, MANUFACTURING CHEMISTS, RAILWAY COMPANIES, EMERY 
70 F % GRINDERS, McADAM ROAD MAKERS, &o,, &o, a 
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Dd 
Capt. Morcom reports most favourably as to ita 
Capabilities of crushing the materials to the re- 
M A C H. I N E quired size, and its great economy in doing away 

’ H. BR. Marsd JAMES WILLIAMS, 

. en . AMES WILLIAM 

FOR REDUCING TO SMALL FRAGMENTS ROCKS, ORES, AND MINERALS OF page: Le 
‘an Mining Company (Limited), Van 
EVERY KIND. Mines, Lianidloes, Fed. 6, Te71-—Our machine,a 

Royal Agricultura! Socicty’s Show at Manchester, and at the Highland Agricultural Society's Show 

’ at Edinburgh, where it broke 144 ton of the hardest trap or whinstone in eight minutes, ward Giebelin te thele waste toed ons ieaiteane 
and was AWARDED TWO FIRST-CLASS SILVER MEDALS. It has algo just re- thing in the xtagtem, but your stone breaker 


Mines, near 
with manual labour, 
10 by 7, is now breaking 180 tons of stone fer the 
celved &@ SPECIAL GQOLU MEDAL at Santiago, Chill. surpasees them al W. WILLIAMS, 


OR ORE-CRUSHING share 
For the Parys Mining Com 
This is the only macbine that has proved a success. This machine was shown in full operacion at the crusher every 24 hours. I may say, of all our 
It is rapidly making its way to all parts of the globe, being now in profitable use in California, Washoe, R. Marsden, Hsq., Leeds. 


testing ground for Minerals, Bridge Foun- 
lls, &e., to any depth. 

] and other Deep Well Pumps. 

er Portable Steam-engines, 

a: Horizontal and Vertical Steam Pumping-engines, 
Te Biegie pone Double- purchase Crab Winches, 
108,—Pulley Blocks cf all sizes, 
123,—Bottle and other Lifting Jacks. 

94, —Double-barrel Pumps, for Mine or Quarry use 
44.—Portable Wrought-iron Pumps, ditto ditto ; 
102 —Bernays’s Patent Centrifugal Pumps, of all sizes, 
WR SO EVERY OTHER DESCRIPTION OF 
HYDR sULIC AND GENERAL MACHINERY, 
COMPRISING 


RES RATES Rau, ites ENGINES Be 
Cat Slogues and Estimates on application. 
Go’S CIRCULAR FELT ROOFING 
FoR 
GREAT ECONOMY 
AND 
CLEAR WIDE SPACE, ' 


NG TOOLS, for 
ions, Artesian We 
26,.—Treble Barre 
136.—Vertical and oth 
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For particulars, estimates, 


Lake Superior, Australia, Cuba, Chili, Brazil, and throughout the United States and England, Chacewater, Cornwall, Jan. 27, 1869.—1 have 


Read extracts of testimonials :~ 
— 


For illustrated catalogue, circulars, and testimonials, apply to— 


greet pleasure in stating that the patent stone 
reaker I bought of you some three years ago 
for mines in Chili,* continues to do its work well, 
and gives great satisfaction. It crushes the 
hardest copper ore stone—put it threugh & inch 
size by horse power—with great ease, can 
safely recommen.d it to all in want of a crusher ; 
can be driven by steam, water, or horse power, 
Hi. R. Marsden, Esq. JAMES PHILLIPS, 


Terras Tin Mining Co. (Limited), near Gram- 
pound Road, Cornwall, Jan. 1871.—Blake’s patent 
stonecrusher, supplied by you to this company, is 
a fascination— the wonder and admiration of the 
neighbourhood. Itssimplicity is also surprising, 
Persons visiting it when not at work have been 
heard to remark, ‘* This can’t be.all of the ma- 
chine.” It will crush to a small size from 8 to 
10 tons of very hard and tough elvan rock per 
hour; takingt nto its leviathan Jaws pieces of the 
hardest rock, weighing 200 lbs. or more, masti- 
cating the same into small bits with as much ap- 
parent ease and pleasure as does a horse his 
mouthful of oats, On every 1(0 tons of the rock 
crushed by the machine there is a direct saving 
to the company of not less than £5 over the pro- 
cess of hand labour previously adopted by them, 
and the indirect saving much more, the machine 
being ever ready to perform the duties required 
of it. It breaks the stuff mueh smaller, and in 
form so fitted for the stamps, that they will put. 
verise one-third more in a given time than when 
performed by hand labour. 

Jos. GILBERT MARTIEN, 
H.R. Marsden, Esq., Leeds, 


Welsh Gold Mining Company, Dolgelly.—The 
stoue breaker does its work admirably, crushing 
the hardest stones and quartz. WM. DANIEL, 


Ovoca, Ireland.—My crusher does its work most 
Batistactorily. It will break 10 tons of the hard- 
est copper ore stone per hour. 

—— WM. G. ROBERTs, 

General Frémont’s Mines, Oalifornia.—The 15 
by 7 in. machine effects a saving of the labour of 
about 30 men, or $75 perday. Thehigh estima- 
tien in which we hold your invention is shown b: 
the fact that Mr. Park hasejust ordered a thi 
machine for this estate. SILAS WILLIAMS, 


Your stone breaker gives us great satisfaction, 
We have broken 101 tons of Spanish pyrites with 
it in seven hours. DWARD AARON, 

arsden, Esq. Weston, near Runcorn. 




















Msg, ALFRED HEWLETT, of the Wigan Coal and Iron Company, says:—“1 have used it for two 
years, and find it to answer exceedingly well for lubricating purposes,” 





M‘TEAR & CO., 
20, BUDGE ROW, CANNO} 
54, PORTLAND STREET, 
—— MANCHESTER; 
Sorses:  @e CORPORATION STREET. in soven 
— Sy BELFAST. 
above drawing shows the construction of this cheap ané handsome reo’ a 5 P ; 
ipals of which are double bow and string girders of best pine timber 
ed wit 4 iu. boards, supported onthe girders by purlins running longi 
s0 combine lightness with strength that they can be constructed up ti ONLY MAKER IN THE UNITED KIN@DOM. 
span without centre supports, thus not only affording a clear wide space | @— —— o_ aiden . 
ycan be made with or without top-lights, véntilators, &c. Felt roofs ot 
scription executed in accordance with plans. Prices for plain roofs fron EF DON ECONOMIC I [ TBRIC A TING OIL 
obs. per square, according to span, wahTnuiG tern P ude tas 
tifacturers of PATENT FELTED SHEATHIN or covering ships’ 
wir copper oF zine, IS 40 PER CENT. CHEAPER THAN THE ORDINARY KINDS. 
YHAIR FELT, for deadening sound and for covering steam pipes, thereb; 
bg % per cent. in fuel by preventing the radiation of heat. 
olesale buyers and exporters allowed “beral discounts, 
TENT ROOFING VARNISH, in boxes from 3 gallons to any quantity re- 
W. GUNTHER, effective and durable lubricant, having remarkable properties in the way of setting free bearings which 
” 
NTRAL ENGINEERING WORKS OLDHAM, had got set fast, —_ 


and plans, address,— 
STREET, LONDON; 
OR, 
mach used for covering factories, stores, sheds. farm buildings, &e., thi 
bally, the whole being covered with patent waterproof roofing felt. Thest M E A D 0 W L A 9 D Ss, 
fecting a great saving both in the cost of roof and uprights. 
OMOROUS FKLT for lining damp walls and under floor cloths. 
TENT ASPHALTE ROCGFING FELT, price !d. per square foot. 
ed, 8d. per gallon. ‘ . 
Mr, NASMYTH, the Inventor of the Steam-Hammer, says :—“ I am highly pleased with it asa most 
TaN MANUFACTURER OF MOST IMPROVED In face of these and hundreds of other letters to the same effect, it isa MERE WASTE OF MONEY to use 


fie Silent Fans for blowing and exhaust: : the dearer kinds for the engines and machinery of collieries and mines, numbers of which are now using 
” Ta. ing. , the Don Oil instead. 
» 99 nd Steam Engines com- Any company desirous of trying it before adopting it may do so at our risk and expense, 

bined, for ventilation Circulars containing particulars sent on application. 


poor acing, Steam ee . PRICE—By the Ton of 253 Gallons, 2s, 6d. a gallon; by the Cask of 40 Gallons, 2s, 9d, 
trif ri i " 
(estimation. °aalitediaaa AGENTS WANTED AT HOME AND ABROAD. 


DUNCAN BROTHER S, 


Turbine Water Wheels, for high and 
MANAGERS, 


low falls, and variable quantities of 
DON OIL COMPANY, 2, BLOMFIELD STREET, LONDON, E.C, 


CHAS. PRICE AND (0S RANGOON ENGINE OIL, 


Cast-iron Smiths’ Hearths, 
AS SUPPLIED TO H.M. DOCKYARDS AND FLEET. 


General Engineering Work. 
ILLUSTRATED PRICE LISTS AND REFER- 
ENCES ON APPLICATION. 
THIS OIL is suitable to every kind of Machinery. As a lubricant it is equal to the best Sperm or 
Lard Oil, while it possesses the great advantage of being entirely free from any principle which wil 
corrode the metal bearings. 
For particular kinds of Machinery, the Oil may be specially prepared of a consistency and character 
adapted to the nature of the work to be done. 
“Chemical Laboratory, 7, Printing House-square, Blackfriars, April, 1869, 
“T herewith certify that the Rangoon Engine Oil, manufactured by Messrs. Chas. Price and Co., is 
free from any material which can produce corrosion of the metal work of machinery, It is indeed 
ca!culated to protect metallic surfaces from oxidation, : 
* The lubricating power of this oil is equal to Sperm or Lard Oil. 
: “T. W. KEATES, F.C.S., &o, &c * 
Every parcel of the Oil sent from the work bears the Trade Mark of the Firm, . 
LONDON: CASTLE BAYNARD, UPPER THAMES STREET. 


WORKS: MILLWALL, POPLAR; and ERITH, KENT - 
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© special met 
xture, and net Preparation, this leather is made solid, perfectty clore 
sta) tor pump mekete are haps i Bae, therefore. all the qualificationge 
* . ’ 1€ most dur; 
t may be had of all dealers no nother wae of which they car 


moms ant T. HEPBURN AND SONS, 
URRIERS, LEATHER MILLBAND AND HOfE PIPE 
LONG LA MANUFACTURERS, 
: NE, SOUTHWARK, LONDON. 
BLL Bans, “ae Medals, 1851, 1855, 1862, for 
» AND LEATHER FOR MACHINERY PURPCSE{. |! 
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TANGYE BROTHERS AND HOLMAN 


10, LAURENCE POUNTNEY LANE, LONDON, 
CORNWALL WORKS (TANGYE BROTHERS), BIRMINGHAM, 


SOLE MAKERS OF 


THE “SPECIAL” STEAM PUMPS, 


; Over 1000 in Use. 
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IN USE AT THE FOLLOWING QUARRIES :— NOTE, 


Carnarvon and Bangor Slate Co. ... 5 Pumps. 
Kellow, J. E., North Wales Slate Co... 1 ,, 
New Zealand Quartz Crushing and 
















Requires NO Shafting, Gy 






































































Gold Mining Company... _.. a aa Riggers, or Belts. [’ W. H.. 
Scott, R. W., Dungannon, Ireland ... 1 ” M4, tS. 
Foster, J.S.,Hebburn Quarries .. 1 |, All Double-Acting: aera 1 1 

o-Argent., | 

IN USE AT THE FOLLOWING CHEMICAL Neon, fi 

WORKS :— Works at any Speed, and ayy ae. £2. 

Alum and AmmoniaCo.,BowCommon 2 Pumps. sure of Steam. Cal tedral aye 
Barnes, W. C., Hackney Wick.. ee ee, 137 
Burt, Boulton, and Hayward, Tar Will Force to any Height + Chontales (fully 
Works, Millwall .. i 8 sei, £2% 


a A - Co., Manor-street, Old Kent- 


soe 2 
Whitten’ “Thomas, Battersea ... 1 
Jones, W., and Co. Middlesborough... i ~» 
Jarrow Chemical Go., South Shields.. 1 
Richardson, J. G. and N. H., Jarrow- 
on-Tyno 1 
Read, olliday, & Sons, Huddersfield 1 
Sheldon, Nixon, andCo.,West Jarrow 2 
Tennant, o; and Co., near Newcastle. 7 ” 
Webb, H., & Co. (Manure), Worcester 1 
Union Chemical Company, Stratford. 1 


» Drake Walls, 13 
poosley Wh. Phi 
£1 pald, £2. 

a) Fast Caradon, £ 

Fs Bast Lovell, £1: 
i) Rast Terras, 178 

F; Bowa (Silver), 

Wi. B. a 

and free 0 
me Banker 


Delivers @ constant stream, 







Can be placed any distang 
from a Boiler. 



















Occupies little space. 





Simple, Durable, Economical, RB. Y. OH 












pet 
IN USE AT THE FOLLOWING COLLIERIES:— — 


| Rk, T. A. 








~ Adelaide Colliery, Bishop jaeuens .. oe 8 Pumps.| North Bitchburn Colliery, Darlington ... ia - Pumps. | Stott, James,andCo., Burslem ... .. 1F 38, 
Acomb Colliery, Hexham ... iad wo ‘ Newton Cap Colliery, ae ee ee ” Seaton Delaval Coal Com any,near Neweastle 1 . 
Blackfell Colliery, Gateshead san oe wo k es Normanby Mines si si bai vn i at Thornley Colliery, Ferryhill aa on ESSRS. E 
Black Boy Colliery, Gateshead ese ut ss Oakenshaw Colliery ... me i sie we ‘“ Thompson, John, Gateshead oon —— | DEALERS 
Castle Eden Colliery .. ~ ba See Oe Pea3e’s West Colliery es a. oe ce - be Trimdon Grange Colliery .. 1. 2. Y Ane 
Crofton, J. Ct., near Ferryhill see bes “ate ee Pease, J.and J. W., near Crook ... es oe & “ Tudhoe Colliery ... ian i 
Carr, W.C., Newcastle oa - = ere. “ Pe ase, J.and J., Brandon Colli ery ‘ 1 “ Vobster and Mells Colliery ... ree — | ae 
Etherley Colliery ae | os Pegswood Colliery, ne ir Morp: aol 2 ie Widdrington Colliery, Morpeth _ coo owe 8 
Gidlow, T., Wigan ‘ ar, ” Pclton Fell Colli ery : p * Whitworth and Spennymoor Colliery .. .. 8 
Haswell, Shotton, and Easington Coal Co. S © Railey te1l Colliery, Darlin ston . 1 ” Westerton Colliery, Bishop Auckland... .. 1 } DWA F 
Lochgelly Iron and Coal ~praaed 1 ‘a Right Hon. Earl Durham, Fence Houso3 1 ‘- Wardley Colliery, Gateshead ie a | * J gr 
Leather, J. T,, near Leeds ... . 2 os Skelton Mines 1 a Westminster RBrymbo CoalCompany ... w 2 “Banke 
Lumley Colliery, Fence Houses ... ss ‘s South Beawell Collier: y a ais ee 4 ne Weardale Coal and Iron Company oo. wif 
Monkwearmouth Colliery, Sunderland... 1 ee St. Helons (Tindale) Collier y ed os 1 * 














) ATTHEYV 

recommend 
Mivg, and the Ca" 
great rise in prices. 
__ Bankers : Ban! 











IRONWORKS AND ROLLING MILLS:— 



























Bede Metal Company, Jarrow... .. 11 Pumps. | Gilkes, Wilson, Pease, and Co, Middlesboro’., : Pumps. | Whitwell and Co., Stockton aa ae R JAMES 
Bagnall, OC. and T., Grosmont Ironworks ere Lloyd and Co., ‘MiddleSboror ugh - Whessoe Ironworks, Darlington... ... ww 1 2, CROWN: 
Consett Ironworks _... nS we Solway Hematite Iron Company, Maryport . i “ West Cumberland Hematite Iron Company ... 1 BESS tn the follow 
Castleford Foundry Company, Normanton uc i Vaugha”, Thomas, Middl esborough _... wo @ ” Westbury Iron Company ... see oo owe ‘SW chlverton 
Ellen Rolling Mills, Maryport ... ae ‘a The Shotts Iron Company, Edinburgh... we @ Drake Walls,'1 

20 Paclfic £3. 
1080, Condurrow 
THE “SPECIAL” STEAM 7m AS APPLIED FOR DRAINING MINES, ‘Deen Oras 8 

Tr 

Tamar Se 
# Gt. No, Laxey, 
408th, Aurora, 3! 
% Port Phillip, 29 
The arrangement in the accompanying illustration comparatively short time, and also at a very ml } ESS] 





shows an economical method of draining mines without outlay. They are used in large mines as aux ’, UNION 


Mesrs, HOOKE 
the expense of erecting surface-engines, fixing pump- engines, and will be found invaluable adjuncts i = fort 
avol 

, the most experte 
rods, or other gearing. A boiler adjacent to the pit's mining operations, Monto give: 


Gents subseribs 

Wihe value, statn 

To estimate the quantity of water to be raised by Bie Caied -_ 
fis Gd. 20 Ne 

given size of pump refer to the tabulated list below. * ins Pamways, 
OFFERS WAN’ 
eee 


is recommended to use long-stroke pumps where WfEssRs. 
height exceeds 100 ft., so that the largest result a br ae 
r 


be obtained with a minimum wear and tear of the p# Bae Creek 


mouth is all that is necessary on the surface; from 
thence steam may readily be taken down, by means 
of a felted steam-pipe, to connect the pump with the 


boiler. The pump may be placed in any situation that 















may be convenient for working it, and connecting the 
steam, suction, and delivery pipes. pistons and valves. The pumps are provided with W Cathedral 


These engines can be fixed and set to work in a for ready access to all working parts. l0Cashwell, 23. 


PRICES 


Diameter of Steam Cylinder ............ inches} 2} 3 





4 6 6 6 7 7 7 8 8 8 8 | 10 | 10 | 12 |12/14 > Gan caradon 
Diameter of Water Cylinder ......... «. inches| 1} yj] 2 4 3 4] 6 5 6 7 4 6 7 | 8 6 7 g |10| 8| 7| SH raTECLAL BUS 
9 


12 “7 18 12 12 1g | 24/48 |24|72 


50 | 35 |—|-— -|- M%,.a80 


Length Of Stroke ......c0000 sessseseeeeesdnches| 6 9 12 12 12 12 12 12 12 


Strokes per minute ....ccccccccsceccesessees seeseee] 100 100 70 50 | 50 50 50 50 50 50 50 | 50 50 35 50 

Gallons per hour ....cccerssssesceeeeeseree Scnecesee 310 | 680 | 815 3250 | 1830 | 3250 | 7330 5070 | 7330 | 9750 | 3250 | 7330 | 9750 |13,000| 7330 | 9750 13,000 |— |— 

ct) ee seecccvecevererees coccsseccoeeces £10 | £15 | £20 | £35 | £30 | £40 |£47 10| £50 |£52 10 £57 a £50 | £55 | £65 | £85 | £70 | £80 | £100/—|— 
| ' \ | | 




































































IF BRASS LINED, OR SOLID BRASS OR GUN-METAL WATER CYLINDERS, WITH COPPER AIR VESSELS, EXTRA, ACCORDING TO SIZE, Pool gs heal (: 


ter, tral; ; 
Any Combination can be made between the Steam ard Water Cylinders, provided the Lengths of Stroke are the same, thus—S8 in. Steam and $ in. Walt dene great 
10 in. Steam and 3 in. Water, adapted to height of lift and pressure of steam, and so on. 


TANGYE BROTHERS & HOLMAN, 10, Laurence Pountney-lane, Londou,* 


ociieanas oe —Fed, 11 ith 
London; Printed by RICHARD MIDDLETON, and published by HENRY ENGLISU (the proprietors), at their office, 26, VLEET 81 STREET, E.C., whore all communications are requested to be addressed.—Fed. ls 















